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ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ 78 ɫɬɪɚɧɢɰ, 32 
ɪɢɫɭɧɤɨɜ,3 ɬɚɛɥɢɰ, 22 ɫɥɚɣɞɨɜ, 15 ɢɫɬɨɱɧɢɤɨɜ. 
Ɉɛɴɟɤɬɨɦ ɦɨɞɟɪɧɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɜɟɪɬɥɸɝ ɛɭɪɨɜɨɣ ɭɫɬɚɧɨɜɤɢ. 
ɐɟɥɶ ɪɚɛɨɬɵ: ɫɨɡɞɚɧɢɟ ɩɨɜɨɪɨɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɥɚɛɢɪɢɧɬɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɞɨɥɝɨɜɟɱɧɨɫɬɧɵɯ ɫɜɨɣɫɬɜ ɜɟɪɬɥɸɝɚ. 
ȼ ɪɚɛɨɬɟ ɩɪɢɜɟɞɟɧɵ: ɨɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɜɟɪɬɥɸɝɚɯ, ɢɯ ɧɚɡɧɚɱɟɧɢɟ ɢ 
ɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ, ɢɡɭɱɟɧɢɟ 
ɩɚɪɵ ɬɪɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɩɪɢɦɟɧɟɧɢɹ ɫɟɪɩɟɧɬɢɧɢɬɨɜ ɫ ɰɟɥɶɸ ɭɜɟɥɢɱɟɧɢɹ 
ɧɚɞɟɠɧɨɫɬɢ ɭɡɥɨɜ ɬɪɟɧɢɹ, ɪɚɡɪɚɛɨɬɤɚ ɧɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜɟɪɬɥɸɝɚ, ɪɚɫɱɟɬɵ. 
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɢɫɩɨɥɶɡɨɜɚɥɫɹ 
ɬɟɤɫɬɨɜɵɣ ɪɟɞɚɤɬɨɪ Microsoft office Word. ɉɪɟɡɟɧɬɚɰɢɹ ɩɨɞɝɨɬɨɜɥɟɧɚ ɫ 
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 Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ. Ⱦɨɛɵɱɚ ɧɟɮɬɢ ɢ ɝɚɡɚ ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɨɣ 
ɷɤɨɧɨɦɢɤɢ ɧɚɲɟɣ ɫɬɪɚɧɵ, ɬɪɟɛɭɟɬ ɨɝɪɨɦɧɨɝɨ ɨɛɴɟɦɚ ɛɭɪɨɜɵɯ ɪɚɛɨɬ. ɉɨɷɬɨɦɭ 
ɜɫɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɛɭɪɨɜɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɧɫɬɪɭɦɟɧɬɚ, ɹɜɥɹɸɬɫɹ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɵɦɢ.  
 ȼɟɪɬɥɸɝ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɛɭɪɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ   
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɞɜɨɞɚ ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɜɨ ɜɪɚɳɚɸɳɭɸɫɹ ɛɭɪɨɜɭɸ 
ɤɨɥɨɧɧɭ. ȼɨ ɜɪɟɦɹ ɛɭɪɟɧɢɹ ɜɟɪɬɥɸɝ ɩɨɞɜɟɲɢɜɚɟɬɫɹ ɧɚ ɤɪɸɤ ɬɚɥɟɜɨɣ ɫɢɫɬɟɦɵ 
ɢ ɫ ɩɨɦɨɳɶɸ ɛɭɪɨɜɨɝɨ ɪɭɤɚɜɚ ɫɨɟɞɢɧɹɟɬɫɹ ɱɟɪɟɡ ɫɬɨɹɤ ɤ ɛɭɪɨɜɵɦ ɧɚɫɨɫɚɦ. 
Ɍɚɤɠɟ ɜɟɞɭɳɚɹ ɬɪɭɛɚ ɛɭɪɢɥɶɧɨɣ ɤɨɥɨɧɧɵ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɩɟɪɟɜɨɞɧɢɤɚ ɫɨ ɫɬɜɨɥɨɦ ɜɟɪɬɥɸɝɚ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɨɬɜɟɪɫɬɢɟ ɞɥɹ ɩɪɨɯɨɞɚ 
ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ. 
 ȼ ɩɪɨɰɟɫɫɟ ɛɭɪɟɧɢɹ  ɜɟɪɬɥɸɝ ɢɫɩɵɬɵɜɚɟɬ ɫɬɚɬɢɱɟɫɤɢɟ ɨɫɟɜɵɟ ɧɚɝɪɭɡɤɢ 
ɨɬ ɞɟɣɫɬɜɢɹ ɜɟɫɚ ɛɭɪɢɥɶɧɨɣ ɤɨɥɨɧɧɵ ɢ ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɫɨɡɞɚɜɚɟɦɵɟ 
ɩɪɨɞɨɥɶɧɵɦɢ ɤɨɥɟɛɚɧɢɹɦɢ ɞɨɥɨɬɚ ɢ ɩɭɥɶɫɚɰɢɟɣ ɩɪɨɦɵɜɨɱɧɨɣ ɠɢɞɤɨɫɬɢ. Ɍɟ 
ɞɟɬɚɥɢ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɣ ɤɨɧɬɚɤɬ ɫ ɛɭɪɨɜɵɦ ɪɚɫɬɜɨɪɨɦ, 
ɩɨɞɜɟɪɠɟɧɵ ɚɛɪɚɡɢɜɧɨɦɭ ɢɡɧɨɫɭ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɪɟɧɢɹ, ɬɪɭɳɢɟɫɹ ɞɟɬɚɥɢ 
ɧɚɝɪɟɜɚɸɬɫɹ ɢ ɢɯ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɫɧɢɠɚɟɬɫɹ 
 ɇɚɩɨɪɧɵɣ ɜɟɪɯɧɢɣ ɭɩɥɨɬɧɢɬɟɥɶɧɵɣ ɭɡɟɥ ɜɨ ɜɪɟɦɹ ɛɭɪɟɧɢɹ 
ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɜ ɞɨɫɬɚɬɨɱɧɨ ɠɟɫɬɤɢɯ ɭɫɥɨɜɢɹɯ, ɤ ɩɪɢɦɟɪɭ ɤɨɧɬɚɤɬ ɫ 
ɚɛɪɚɡɢɜɧɨɣ ɫɪɟɞɨɣ ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ, ɢɡ-ɡɚ ɷɬɨɝɨ ɫɪɨɤ ɟɝɨ ɫɥɭɠɛɵ ɫɨɫɬɚɜɥɹɟɬ 
50 – 100 ɱɚɫɨɜ, ɱɬɨ ɜɨ ɦɧɨɝɨ ɪɚɡ ɦɟɧɶɲɟ, ɱɟɦ ɨɫɬɚɥɶɧɵɯ ɞɟɬɚɥɟɣ ɜɟɪɬɥɸɝɚ, 
ɩɨɷɬɨɦɭ ɨɧ ɜɵɩɨɥɧɹɟɬɫɹ ɛɵɫɬɪɨɫɦɟɧɧɵɦ.  
Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɞɚɧɧɨɝɨ ɭɡɥɚ ɩɪɢɦɟɧɹɸɬ 
ɭɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɦɚɧɠɟɬ, ɪɚɡɥɢɱɧɵɟ ɢɯ ɮɨɪɦɵ ɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɚ ɬɚɤɠɟ 
ɩɪɢɦɟɧɹɟɦɵɟ ɦɚɬɟɪɢɚɥɵ. 
ȼ ɷɬɨɣ ɫɜɹɡɢ ɪɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰɢɢ ɜɟɪɬɥɸɝɚ, ɜ ɤɨɬɨɪɨɦ ɜɟɪɯɧɢɣ 




ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɩɨɜɨɪɨɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɚɛɢɪɢɧɬɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɞɨɥɝɨɜɟɱɧɨɫɬɧɵɯ 
ɫɜɨɣɫɬɜ ɜɟɪɬɥɸɝɚ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɡɜɚɧɧɨɣ ɰɟɥɶɸ ɜ ɪɚɛɨɬɟ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ 
ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
1. Ɋɚɫɫɦɨɬɪɟɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɭɩɥɨɬɧɟɧɢɣ ɢ ɦɚɬɟɪɢɚɥɵ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɹ. 
2. ɂɡɭɱɟɧɢɟ ɩɚɪɵ ɬɪɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɩɪɢɦɟɧɟɧɢɹ ɫɟɪɩɟɧɬɢɧɢɬɨɜ ɫ ɰɟɥɶɸ 
ɭɜɟɥɢɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɭɡɥɨɜ ɬɪɟɧɢɹ. 
3. Ɋɚɡɪɚɛɨɬɤɚ ɫɬɟɧɞɚ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɩɚɪɵ ɬɪɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɫɟɪɩɟɧɬɢɧɢɬɨɜ. 






















 1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ  
 
 1.1 ɇɚɡɧɚɱɟɧɢɟ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɜɟɪɬɥɸɝɨɜ 
 
ȼɟɪɬɥɸɝ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɧɚ ɜɟɫɭ ɢ ɩɟɪɟɦɟɳɟɧɢɹ 
ɫɜɨɛɨɞɧɨ ɜɪɚɳɚɸɳɟɣɫɹ ɛɭɪɢɥɶɧɨɣ ɤɨɥɨɧɧɵ ɢ ɩɨɞɚɱɢ ɜ ɧɟɟ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 
ɛɭɪɨɜɨɣ ɢ ɞɪɭɝɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɛɭɪɨɜɨɣ ɪɭɤɚɜ ɨɬ 
ɧɟɩɨɞɜɢɠɧɨɝɨ ɫɬɨɹɤɚ. 
ȼɟɪɬɥɸɝ ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɩɭɫɚ ɫ ɩɨɞɜɟɫɤɨɣ, ɤɨɬɨɪɚɹ ɜɨɫɩɪɢɧɢɦɚɟɬ 
ɧɚɝɪɭɡɤɢ ɨɬ ɜɟɫɚ ɛɭɪɢɥɶɧɨɣ ɤɨɥɨɧɧɵ ɢ ɩɟɪɟɞɚɟɬ ɢɯ ɧɚ ɤɪɸɤ ɬɚɥɟɜɨɣ ɫɢɫɬɟɦɵ. 
ȼ ɤɨɪɩɭɫɚ ɜɟɪɬɥɸɝɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɩɨɪɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɫɜɨɛɨɞɧɨɟ 
ɜɪɚɳɟɧɢɟ ɫɬɜɨɥɚ ɜɟɪɬɥɸɝɚ ɫ ɩɨɞɜɟɲɟɧɧɨɣ ɛɭɪɢɥɶɧɨɣ ɤɨɥɨɧɧɨɣ, ɚ ɬɚɤɠɟ 
ɜɟɪɯɧɟɟ ɧɚɩɨɪɧɨɟ ɭɩɥɨɬɧɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɜɜɨɞ ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɜɨ ɜɪɚɳɚɸɳɭɸɫɹ ɛɭɪɢɥɶɧɭɸ 
ɤɨɥɨɧɧɭ. 
ȼɟɪɬɥɸɝɢ ɜ Ɋɨɫɫɢɢ ɢ ɡɚɪɭɛɟɠɨɦ ɪɚɡɞɟɥɹɸɬ ɩɨ ɞɨɩɭɫɬɢɦɨɣ ɧɚɝɪɭɡɤɟ ɧɚ 
ɫɬɜɨɥ ɢ ɝɥɭɛɢɧɟ ɛɭɪɟɧɢɹ. Ⱦɥɹ ɜɫɟɝɨ ɞɢɚɩɚɡɨɧɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɢ 
ɝɥɭɛɢɧ ɛɭɪɟɧɢɹ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 17293-71, ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬ 8 
ɤɥɚɫɫɨɜ ɜɟɪɬɥɸɝɨɜ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɪɹɞɭ ɧɚɝɪɭɡɨɤ: 0,6; 1,0; 1,6; 2,5; 3,2; 4,0; 6,3; 
8,0 Ɇɇ ɞɥɹ ɝɥɭɛɢɧ ɛɭɪɟɧɢɹ 600…12 500 ɦ. 
ɍɦɟɧɶɲɟɧɢɟ ɱɢɫɥɚ ɤɥɚɫɫɨɜ ɜɟɪɬɥɸɝɨɜ ɜ ɪɹɞɭ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɱɢɫɥɨɦ 
ɤɥɚɫɫɨɜ ɛɭɪɨɜɵɯ ɭɫɬɚɧɨɜɨɤ, ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɛɭɪɟɧɢɹ ɜɟɪɬɥɸɝ 
ɦɨɠɧɨ ɥɟɝɤɨ ɫɦɟɧɢɬɶ ɢ ɡɚɱɚɫɬɭɸ ɩɪɢ ɛɭɪɟɧɢɢ ɝɥɭɛɨɤɢɯ ɫɤɜɚɠɢɧ ɩɪɢɦɟɧɹɸɬɫɹ 
ɜɟɪɬɥɸɝɢ ɞɜɭɯ ɢɥɢ ɬɪɟɯ ɤɥɚɫɫɨɜ. ȼ ɧɚɱɚɥɟ ɰɢɤɥɚ ɛɭɪɟɧɢɹ ɩɪɢɦɟɧɹɸɬ ɜɟɪɬɥɸɝ, 
ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɧɟɛɨɥɶɲɭɸ ɧɚɝɪɭɡɤɭ, ɚ ɩɨ ɞɨɫɬɢɠɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɨɣ 
ɝɥɭɛɢɧɵ ɫɤɜɚɠɢɧɵ, ɤɨɝɞɚ ɜɟɫ ɛɭɪɢɥɶɧɨɣ ɤɨɥɨɧɧɵɣ ɩɨɜɵɲɚɟɬɫɹ, ɢɫɩɨɥɶɡɭɸɬ 
ɜɟɪɬɥɸɝ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɧɚɝɪɭɡɤɭ. 




- ɧɚɝɪɭɠɟɧɧɵɟ ɞɟɬɚɥɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɨɱɧɨɫɬɶ, ɢɫɤɥɸɱɚɸɳɭɸ 
ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɪɭɲɟɧɢɹ ɢɥɢ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ ɩɪɢ ɞɟɣɫɬɜɢɢ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ; 
-  ɜɟɪɬɥɸɝ ɞɨɥɠɟɧ ɛɟɡɨɬɤɚɡɧɨ ɪɚɛɨɬɚɬɶ ɜ ɩɪɨɰɟɫɫɟ ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧɵ; 
- ɭɩɥɨɬɧɟɧɢɹ ɡɚɡɨɪɨɜ ɦɟɠɞɭ ɜɪɚɳɚɸɳɢɦɫɹ ɫɬɜɨɥɨɦ ɢ ɧɟɩɨɞɜɢɠɧɵɦ 
ɩɨɞɜɨɞɨɦ ɞɨɥɠɧɵ ɢɫɤɥɸɱɢɬɶ ɩɪɨɬɟɱɤɭ ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ; 
- ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɡɚɡɨɪɨɜ ɦɟɠɞɭ ɤɨɪɩɭɫɨɦ ɢ 
ɜɪɚɳɚɸɳɢɦɫɹ ɫɬɜɨɥɨɦ ɜɟɪɬɥɸɝɚ ɫ ɰɟɥɶɸ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɭɬɟɱɟɤ ɦɚɫɥɚ ɢɡ 
ɤɨɪɩɭɫɚ ɢ ɡɚɝɪɹɡɧɟɧɢɹ ɟɝɨ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɨɤ ɢ ɯɪɚɧɟɧɢɹ. 
Ɉɫɧɨɜɧɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɟɪɬɥɸɝɨɜ: ɞɨɩɭɫɤɚɟɦɚɹ 
ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ; ɞɢɧɚɦɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɩɪɢ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɫɬɜɨɥɚ 
100 ɨɛ/ ɦɢɧ; ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ; ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɫɬɜɨɥɟ. 
 ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɨɫɫɢɣɫɤɢɟ ɩɪɟɞɩɪɢɹɬɢɹ ɩɪɨɢɡɜɨɞɹɬ ɜɟɪɬɥɸɝɢ 
ɫɥɟɞɭɸɳɢɯ ɬɢɩɨɜ: 
- ɜɟɪɬɥɸɝɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ «ɍɪɚɥɦɚɲ ɇȽɈ ɏɨɥɞɢɧɝ»: ɍȼ-250ɆȺ, 
ɍȼ-320ɆȺ, ɍȼ-450ɆȺ; 
- ɜɟɪɬɥɸɝɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ «ȼɨɥɝɨɝɪɚɞɫɤɢɣ ɡɚɜɨɞ ɛɭɪɨɜɨɣ ɬɟɯɧɢɤɢ»: 
Ɇ 10.56.00.000 (125 ɤɇ); Ȼ1.56.00.000 (200 ɤɇ), ȼȼ-250. 
ȼɟɪɬɥɸɝɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ «ɍɪɚɥɦɚɲ ɇȽɈ ɏɨɥɞɢɧɝ» ɢɦɟɸɬ 
ɫɩɟɰɢɚɥɶɧɭɸ ɚɛɛɪɟɜɢɚɬɭɪɭ: ɛɭɤɜɚ ɍ ɭɤɚɡɵɜɚɟɬ ɧɚ ɢɡɝɨɬɨɜɢɬɟɥɹ ɈȺɈ 
«ɍɪɚɥɦɚɲ ɇȽɈ ɏɨɥɞɢɧɝ», ɜɬɨɪɚɹ ɛɭɤɜɚ ȼ ɨɛɨɡɧɚɱɚɟɬ ɜɟɪɬɥɸɝ, ɰɢɮɪɵ – 
ɞɨɩɭɫɤɚɟɦɭɸ ɫɬɚɬɢɫɬɢɱɟɫɤɭɸ ɧɚɝɪɭɡɤɭ ɜ ɬɨɧɧɚɯ, Ɇ – ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɣ, Ⱥ 
– ɩɨɜɵɲɟɧɧɨɝɨ ɤɚɱɟɫɬɜɚ ɢɡɝɨɬɨɜɥɟɧɢɹ. ɈɈɈ «ȼɁȻɌ» ɫɩɟɰɢɚɥɶɧɭɸ 
ɚɛɛɪɟɜɢɚɬɭɪɭ ɩɪɢɦɟɧɢɥɢ ɬɨɥɶɤɨ ɞɥɹ ɜɟɪɬɥɸɝɚ ȼȼ-250, ɜ ɤɨɬɨɪɨɣ ɩɟɪɜɚɹ ɛɭɤɜɚ 
ȼ ɭɤɚɡɵɜɚɟɬ ɧɚ ɢɡɝɨɬɨɜɢɬɟɥɹ ɈɈɈ «ȼɁȻɌ». ɇɚ ɨɫɬɚɥɶɧɵɟ ɜɟɪɬɥɸɝɢ ɜɦɟɫɬɨ 
ɚɛɛɪɟɜɢɚɬɭɪ ɨɧɢ ɩɪɢɜɨɞɹɬ ɲɢɮɪ ɫɛɨɪɨɱɧɨɝɨ ɱɟɪɬɟɠɚ. 
ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɝɨ ɤɨɧɫɬɪɭɤɰɢɣ ɜɟɪɬɥɸɝɨɜ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɮɨɪɦɨɣ ɢ 
ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɨɩɨɪ, ɮɨɪɦɨɣ ɤɨɪɩɭɫɚ ɢ ɬ. ɞ. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɧɚɢɛɨɥɟɟ 






1 - ɫɬɜɨɥ ɩɨɥɵɣ; 2,8 – ɫɚɥɶɧɢɤɢ (ɦɚɧɠɟɬɧɵɣ ɢ ɫɚɦɨɭɩɥɨɬɧɹɸɳɢɣɫɹ); 
3,15 - ɤɪɵɲɤɢ ɤɨɪɩɭɫɚ (ɜɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ); 4,7 – ɩɨɞɲɢɩɧɢɤɢ ɪɚɞɢɚɥɶɧɵɟ 
(ɜɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ); 5,6 – ɩɨɞɲɢɩɧɢɤɢ ɭɩɨɪɧɵɟ (ɝɥɚɜɧɵɣ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ); 9 – ɧɚɩɨɪɧɚɹ ɬɪɭɛɚ; 10 – ɭɩɥɨɬɧɟɧɢɟ ɛɵɫɬɪɨɫɦɟɧɧɨɟ 
(ɤɨɪɩɭɫ ɧɚɩɨɪɧɨɝɨ ɫɚɥɶɧɢɤɚ); 11 - ɫɚɥɶɧɢɤ ɧɚɩɨɪɧɵɣ; 12 - ɲɬɪɨɩ; 13- ɨɬɜɨɞ; 
14 -ɪɭɤɚɜ ɛɭɪɨɜɨɣ; 15- ɨɫɶ; 16 – ɤɨɪɩɭɫ; 




Ɉɫɧɨɜɧɚɹ ɞɟɬɚɥɶ, ɤɨɬɨɪɚɹ ɜɨɫɩɪɢɧɢɦɚɟɬ ɜɟɫ ɛɭɪɢɥɶɧɨɣ ɤɨɥɨɧɧɵ — ɷɬɨ 
ɫɬɜɨɥ ɩɨɞ ɧɨɦɟɪɨɦ 1. Ɉɧ ɭɫɬɚɧɨɜɥɟɧ ɜ ɤɨɪɩɭɫɟ 17 ɧɚ ɨɩɨɪɧɵɯ 5 ɢ 6 
ɩɨɞɲɢɩɧɢɤɚɯ ɤɚɱɟɧɢɹ ɨɛɵɱɧɨ ɤɨɧɢɱɟɫɤɢɯ ɢ ɪɚɞɢɚɥɶɧɵɯ 4 ɢ 7, ɢɦɟɟɬ ɮɥɚɧɟɰ, 
ɤɨɬɨɪɵɣ ɩɟɪɟɞɚɟɬ ɜɟɫ ɤɨɥɨɧɧɵ ɱɟɪɟɡ ɝɥɚɜɧɵɣ ɨɩɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ ɧɚ ɤɨɪɩɭɫ. 
ȼɟɪɬɥɸɝ ɩɨɞɜɟɲɢɜɚɟɬɫɹ ɡɚ ɲɬɪɨɩ 12 ɧɚ ɤɪɸɤ. Ɉɩɨɪɵ ɫɬɜɨɥɚ ɮɢɤɫɢɪɭɸɬ ɟɝɨ 
ɩɨɥɨɠɟɧɢɟ ɜ ɤɨɪɩɭɫɟ, ɩɪɟɩɹɬɫɬɜɭɸɬ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɹɦ ɜ ɪɚɞɢɚɥɶɧɨɦ ɢ ɨɫɟɜɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɭɫɬɨɣɱɢɜɨɟ ɩɨɥɨɠɟɧɢɟ ɢ ɥɟɝɤɨɫɬɶ ɜɪɚɳɟɧɢɹ. 
ȼɟɫ ɱɚɫɬɢ ɤɨɪɩɭɫɚ ɜɟɪɬɥɸɝɚ ɫ ɛɭɪɨɜɵɦ ɪɭɤɚɜɨɦ, ɨɫɟɜɵɟ ɬɨɥɱɤɢ ɢ ɭɞɚɪɵ 
ɤɨɥɨɧɧɵ ɫɧɢɡɭ-ɜɜɟɪɯ ɜɨɫɩɪɢɧɢɦɚɸɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɨɩɨɪɨɣ 6. ɋɬɜɨɥ 
ɜɟɪɬɥɸɝɚ – ɜɟɞɨɦɵɣ ɷɥɟɦɟɧɬ ɫɢɫɬɟɦɵ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɛɭɪɟɧɢɟ 
ɜɟɞɟɬɫɹ ɜ ɧɨɪɦɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɬɨ ɟɫɬɶ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ, ɩɨɷɬɨɦɭ ɫɬɜɨɥ 
ɢ ɜɫɟ ɞɟɬɚɥɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɧɢɦ, ɜɨ ɢɡɛɟɠɚɧɢɟ ɫɚɦɨɨɬɜɢɧɱɢɜɚɧɢɹ ɢɦɟɸɬ ɥɟɜɵɟ 
ɪɟɡɶɛɵ. 
ɒɬɪɨɩ ɤɪɟɩɢɬɫɹ ɤ ɤɨɪɩɭɫɭ ɧɚ ɨɫɹɯ, ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ ɜ ɩɪɢɥɢɜɚɯ 
ɤɨɪɩɭɫɚ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɮɨɪɦɭ ɤɚɪɦɚɧɨɜ ɢ ɨɝɪɚɧɢɱɢɜɚɸɬ ɭɝɨɥ ɩɨɜɨɪɨɬɚ 
ɲɬɪɨɩɚ ɞɨ ͶͲ° ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɟɝɨ ɜ ɩɨɥɨɠɟɧɢɟ, ɩɨɞɯɨɞɹɳɟɟ ɞɥɹ ɡɚɯɜɚɬɚ 
ɤɪɸɤɨɦ, ɤɨɝɞɚ ɜɟɪɬɥɸɝ ɫ ɜɟɞɭɳɟɣ ɬɪɭɛɨɣ ɧɚɯɨɞɹɬɫɹ ɜ ɲɭɪɮɟ. 
 ɇɚɩɨɪɧɵɣ ɜɟɪɯɧɢɣ ɭɩɥɨɬɧɢɬɟɥɶɧɵɣ ɭɡɟɥ ɜɨ ɜɪɟɦɹ ɛɭɪɟɧɢɹ 
ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɜ ɬɹɠɟɥɵɯ ɭɫɥɨɜɢɹɯ, ɤ ɩɪɢɦɟɪɭ ɤɨɧɬɚɤɬ ɫ ɚɛɪɚɡɢɜɧɨɣ ɫɪɟɞɨɣ 
ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ, ɢɡ-ɡɚ ɷɬɨɝɨ ɫɪɨɤ ɟɝɨ ɫɥɭɠɛɵ 50 – 100 ɱɚɫɨɜ, ɱɬɨ ɜɨ ɦɧɨɝɨ 
ɪɚɡ ɦɟɧɶɲɟ, ɱɟɦ ɨɫɬɚɥɶɧɵɯ ɞɟɬɚɥɟɣ ɜɟɪɬɥɸɝɚ, ɩɨɷɬɨɦɭ ɨɧ ɜɵɩɨɥɧɹɟɬɫɹ 
ɛɵɫɬɪɨɫɦɟɧɧɵɦ.  
ȼ ɜɟɪɬɥɸɝɟ ɟɫɬɶ ɷɥɟɦɟɧɬɵ ɞɥɹ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɦɚɫɥɚ, ɬɨ ɟɫɬɶ ɞɥɹ ɟɝɨ 
ɡɚɥɢɜɤɢ ɢɥɢ ɫɩɭɫɤɚ, ɬɚɤɠɟ ɟɫɥɢ ɩɚɪɵ ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ 
ɧɚɝɪɟɜɟ, ɩɪɟɜɵɲɚɸɬ ɞɨɩɭɫɬɢɦɨɟ ɞɚɜɥɟɧɢɟ ɩɪɟɞɭɫɦɨɬɪɟɧ ɫɚɩɭɧ ɞɥɹ 
ɭɪɚɜɧɨɜɟɲɢɜɚɧɢɹ ɟɝɨ ɫ ɚɬɦɨɫɮɟɪɧɵɦ ɞɚɜɥɟɧɢɟɦ. ɗɬɨ ɭɫɬɪɨɣɫɬɜɨ ɧɟ ɞɚɟɬ 
ɦɚɫɥɭ ɜɵɬɟɱɶ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ.  
Ʉɚɠɞɵɣ ɜɟɪɬɥɸɝ ɢɦɟɟɬ ɫɬɚɧɞɚɪɬɧɭɸ ɥɟɜɭɸ ɤɨɧɢɱɟɫɤɭɸ ɡɚɦɤɨɜɭɸ 
ɪɟɡɶɛɭ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɜɟɞɭɳɟɣ ɬɪɭɛɟ. Ʉɨɪɩɭɫ ɜɟɪɬɥɸɝɚ ɫɞɟɥɚɧ 
ɨɛɬɟɤɚɟɦɨɣ ɮɨɪɦɵ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɧ ɧɟ ɰɟɩɥɹɥɫɹ ɡɚ ɫɨɫɬɚɜɧɵɟ ɞɟɬɚɥɢ ɜɵɲɤɢ 
12 
 
ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɹɯ. ȼɟɪɬɥɸɝɢ ɦɨɠɧɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶ ɫ ɩɨɦɨɳɶɸ ɥɸɛɵɯ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɩɚɤɨɜɤɢ. [9] 
ɋɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ ɜɟɪɬɥɸɝɚ ɍȼ-250ɆȺ ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ «ɍɪɚɥɦɚɲ 
ɇȽɈ ɏɨɥɞɢɧɝ» ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 2. 
 
 
1- ɩɟɪɟɜɨɞɧɢɤ ɫ ɥɟɜɨɣ ɪɟɡɶɛɨɣ; 2 – ɫɬɜɨɥ; 3- ɤɨɪɩɭɫ; 4- ɜɟɪɯɧɹɹ ɤɪɵɲɤɚ; 
5- ɲɬɪɨɩ; 6- ɨɬɜɨɞ; 7- ɝɚɣɤɚ ɛɵɫɬɪɨɫɴɟɦɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ; 8- ɦɚɧɠɟɬɧɨɟ 
ɭɩɥɨɬɧɟɧɢɟ; 9, 14 – ɪɚɞɢɚɥɶɧɵɟ ɩɨɞɲɢɩɧɢɤɢ; 10 – ɫɬɚɤɚɧ; 11 – 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɭɩɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ; 12 – ɩɚɥɶɰɵ; 13 – ɨɫɧɨɜɧɨɣ ɭɩɨɪɧɵɣ 
ɩɨɞɲɢɩɧɢɤ; 15 – ɧɢɠɧɹɹ ɤɪɵɲɤɚ. 





 1.2 ȼɟɪɬɥɸɝ ɜ ɫɨɫɬɚɜɟ ɛɭɪɨɜɨɣ ɭɫɬɚɧɨɜɤɢ 
 
 ɇɚ ɪɢɫɭɧɤɟ 3 ɩɪɢɜɟɞɟɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɛɭɪɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ 
ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧ. ɉɨɞɚɜɚɟɦɚɹ ɞɥɹ ɨɱɢɫɬɤɢ ɡɚɛɨɹ ɩɪɨɦɵɜɨɱɧɚɹ ɠɢɞɤɨɫɬɶ 
ɫɨɜɟɪɲɚɟɬ ɧɟɩɪɟɪɵɜɧɵɣ ɤɪɭɝɨɨɛɨɪɨɬ: ɛɭɪɨɜɨɣ ɧɚɫɨɫ - ɧɚɝɧɟɬɚɬɟɥɶɧɚɹ ɥɢɧɢɹ - 
ɜɟɪɬɥɸɝ - ɛɭɪɢɥɶɧɚɹ ɤɨɥɨɧɧɚ - ɡɚɛɨɣɧɵɣ ɞɜɢɝɚɬɟɥɶ - ɞɨɥɨɬɨ - ɡɚɛɨɣ - ɤɨɥɶɰɟɜɨɟ 
ɩɪɨɫɬɪɚɧɫɬɜɨ ɦɟɠɞɭ ɛɭɪɢɥɶɧɨɣ ɤɨɥɨɧɧɨɣ ɢ ɫɬɟɧɤɚɦɢ ɫɤɜɚɠɢɧɵ-ɠɟɥɨɛɚ ɢ 
ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɨɱɢɫɬɤɢ ɩɪɨɦɵɜɨɱɧɨɣ ɠɢɞɤɨɫɬɢ - ɩɪɢɟɦɧɚɹ ɟɦɤɨɫɬɶ ɞɥɹ 




1 - ɩɟɪɟɜɨɞɧɢɤ ɢ ɰɟɧɬɪɚɬɨɪ; 2 ɢ 3 – ɩɟɪɟɜɨɞɧɢɤɢ ɜɟɞɭɳɟɣ ɬɪɭɛɵ ɢ ɜɟɪɬɥɸɝɚ; 4 - ɤɪɸɤ; 5- 
ɜɟɞɭɳɚɹ ɫɬɪɭɧɚ ɤɚɧɚɬɚ; 6,7 ɢ 9 - ɬɪɚɧɫɦɢɫɫɢɢ ɥɟɛɟɞɤɢ, ɧɚɫɨɫɨɜ ɢ ɪɨɬɨɪɚ; 8 – ɬɪɭɛɨɩɪɨɜɨɞ 
ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ; 10 – ɡɚɠɢɦɵ ɪɨɬɨɪɚ. 




 1. 3 ɗɤɫɩɥɭɚɬɚɰɢɹ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ  
 
 ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɟɪɬɥɸɝɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɟɟ: 
 ɚ) ɩɪɨɜɟɪɢɬɶ ɡɚɬɹɠɤɭ ɜɫɟɯ ɛɨɥɬɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɛɨɥɬɵ ɢ 
ɝɚɣɤɢ ɞɨɤɪɟɩɢɬɶ ɢ ɫɧɨɜɚ ɡɚɤɨɧɬɪɢɬɶ ɩɪɨɜɨɥɨɤɨɣ; 
 ɛ) ɩɪɨɜɟɪɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɡɚɬɹɠɤɢ ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɛɵɫɬɪɨɫɴɟɦɧɨɝɨ 
ɭɩɥɨɬɧɟɧɢɹ, ɩɪɢ ɞɨɤɪɟɩɥɟɧɢɢ ɫɨɛɥɸɞɚɬɶ ɬɭ ɠɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɰɢɣ, ɱɬɨ ɢ 
ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɭɡɥɚ ɭɩɥɨɬɧɟɧɢɹ; 
 ɜ) ɩɪɨɜɟɪɢɬɶ ɫɨɫɬɨɹɧɢɟ ɡɚɦɤɨɜɨɣ ɪɟɡɶɛɵ ɩɟɪɟɜɨɞɧɢɤɚ ɩɭɬɟɦ ɧɚɪɭɠɧɨɝɨ 
ɨɫɦɨɬɪɚ, ɜ ɫɥɭɱɚɟ ɨɛɧɚɪɭɠɟɧɢɹ ɡɚɛɨɟɜ ɪɟɡɶɛɵ ɢɥɢ ɬɪɟɳɢɧ ɡɚɦɟɧɢɬɶ ɜɟɪɬɥɸɝ; 
 ɝ) ɡɚɤɪɟɩɢɬɶ ɩɟɪɟɜɨɞɧɢɤ ɧɚ ɫɬɜɨɥɟ ɩɪɢ ɩɨɦɨɳɢ ɦɚɲɢɧɧɵɯ ɤɥɸɱɟɣ; 
 ɞ) ɜ ɦɚɫɥɹɧɭɸ ɜɚɧɧɭ ɡɚɥɢɬɶ ɦɚɫɥɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ȽɈɋɌɚ, 
ɩɪɨɜɟɪɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɡɚɬɹɠɤɢ ɩɪɨɛɤɢ, ɨɬɜɟɪɧɭɬɶ ɟɟ, ɡɚɥɢɬɶ ɦɚɫɥɨ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ 
ɭɪɨɜɟɧɶ ɧɟ ɩɨɞɧɢɦɟɬɫɹ ɞɨ ɤɪɚɟɜ ɨɬɜɟɪɫɬɢɹ, ɡɚɬɟɦ ɫɧɨɜɚ ɡɚɜɟɪɧɭɬɶ ɩɪɨɛɤɭ; 
 ɟ) ɩɪɨɜɟɪɢɬɶ ɫɨɫɬɨɹɧɢɟ ɭɩɥɨɬɧɟɧɢɹ ɦɚɫɥɹɧɨɣ ɜɚɧɧɵ, ɟɫɥɢ •ɢɦɟɟɬɫɹ ɭɬɟɱɤɚ 
ɦɚɫɥɚ ɢɡ ɜɚɧɧɵ, ɧɟɨɛɯɨɞɢɦɨ ɫɦɟɧɢɬɶ ɫɟɜɚɧɢɬɨɜɨɟ ɭɩɥɨɬɧɟɧɢɟ. 
 ȼɟɪɬɥɸɝ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɭɡɥɨɜ ɜɪɚɳɚɬɟɥɶɧɨɣ ɝɪɭɩɩɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɞɥɟɠɚɳɟɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɜɟɪɬɥɸɝɚ ɹɜɥɹɟɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɟɝɨ ɜɵɫɨɤɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. 
 ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɟɪɬɥɸɝɚ, ɧɨɜɨɝɨ ɢɥɢ ɩɨɥɭɱɟɧɧɨɝɨ ɫ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɫɹ ɜ ɬɨɦ , ɱɬɨ ɫɬɜɨɥ ɫ ɜɟɪɬɥɸɝɚ ɩɥɚɜɧɨ 
ɩɪɨɜɨɪɚɱɢɜɚɟɬɫɹ ɨɬ ɭɫɢɥɢɹ ɧɟ ɛɨɥɟɟ 30 ɤɝɦ. Ƚɥɚɜɧɨɟ, ɛɟɡ ɡɚɟɞɚɧɢɣ ɜɪɚɳɟɧɢɟ ɫɬɜɨɥɚ 
ɹɜɥɹɟɬɫɹ ɡɚɥɨɝɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɣ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ 
ɨɩɨɪ ɜɟɪɬɥɸɝɚ. ȼɟɪɬɥɸɝ, ɭ ɤɨɬɨɪɨɝɨ ɫɬɜɨɥ ɩɪɨɜɨɪɚɱɢɜɚɟɬɫɹ ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɵɯ 
ɭɫɢɥɢɹɯ ɢ ɫ ɡɚɟɞɚɧɢɟɦ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɦɟɧɟɧ. 
 ɇɟɩɪɚɜɢɥɶɧɨ ɨɬɪɟɝɭɥɢɪɨɜɚɧɧɵɣ ɨɫɟɜɨɣ ɥɢɮɬ ɫɬɜɨɥɚ ɜɟɪɬɥɸɝɚ ɦɨɠɟɬ ɫɬɚɬɶ 
ɩɪɢɱɢɧɨɣ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɝɨ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɭɩɨɪɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɚɜɢɥɶɧɨ ɨɬɪɟɝɭɥɢɪɨɜɚɬɶ ɥɢɮɬ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɢ ɧɢɠɧɟɦ ɩɨɥɨɠɟɧɢɢ ɫɬɜɨɥɚ (ɜɟɪɬɥɸɝ ɜ ɩɨɞɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ) ɡɚɦɟɪɢɬɶ ɡɚɡɨɪ 
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ɦɟɠɞɭ ɬɨɪɰɚɦɢ ɤɨɪɩɭɫɚ ɜɟɪɬɥɸɝɚ ɢ ɤɪɵɲɤɢ. Ɂɚɬɟɦ ɩɨɞ ɤɪɵɲɤɭ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɧɚɛɨɪ ɩɪɨɤɥɚɞɨɤ ɫɭɦɦɚɪɧɨɣ ɬɨɥɳɢɧɨɣ ɪɚɜɧɨɣ +0,5 ɦɦ; 
 - ɡɚɦɟɪɧɵɣ ɡɚɡɨɪ ɦɟɠɞɭ ɬɨɪɰɚɦɢ ɤɪɵɲɤɢ ɢ ɤɨɪɩɭɫɚ ɜ ɦɢɥɥɢɦɟɬɪɚɯ. 
 ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɛɵɫɬɪɨɫɴɟɦɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɫɨɨɫɧɨɫɬɶ 
ɟɝɨ ɨɫɧɨɜɧɵɯ ɞɟɬɚɥɟɣ. 
 ɇɟɥɶɡɹ ɞɨɩɭɫɤɚɬɶ ɬɟɱɢ ɱɟɪɟɡ ɭɩɥɨɬɧɹɟɦɵɟ ɡɨɧɵ, ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɬɟɱɢ 
ɧɟɨɛɯɨɞɢɦɨ ɡɚɦɟɧɢɬɶ ɦɚɧɠɟɬɵ ɢɥɢ ɜɟɫɶ ɭɡɟɥ. ɉɪɢ ɡɚɦɟɧɟ ɦɚɧɠɟɬɚ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɟɪɢɬɶ ɫɨɫɬɨɹɧɢɟ ɬɪɭɛɵ, ɟɫɥɢ ɛɭɞɟɬ ɨɛɧɚɪɭɠɟɧ ɡɧɚɱɢɬɟɥɶɧɵɣ ɢɡɧɨɫ ɪɚɛɨɱɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɢɥɢ ɩɪɨɦɵɜ ɬɪɭɛɵ - ɟɟ ɧɚɞɨ ɡɚɦɟɧɢɬɶ. 
 ɋɜɨɟɜɪɟɦɟɧɧɚɹ ɫɦɚɡɤɚ ɩɨɞɲɢɩɧɢɤɨɜ ɢ ɲɚɪɧɢɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ - ɜɚɠɧɟɣɲɚɹ 
ɱɚɫɬɶ ɭɯɨɞɚ ɡɚ ɜɟɪɬɥɸɝɨɦ. ɉɨɥɧɚɹ ɭɬɟɱɤɚ ɦɚɫɥɚ ɢɡ ɜɚɧɧɵ ɤɨɪɩɭɫɚ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɜɵɯɨɞɭ ɢɡ ɫɬɪɨɹ ɨɫɧɨɜɧɨɝɨ ɭɩɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ. ɉɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɬɳɚɬɟɥɶɧɨ 
ɫɥɟɞɢɬɶ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɧɟ ɛɵɥɨ ɱɪɟɡɦɟɪɧɨɝɨ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɞɲɢɩɧɢɤɨɜ. 



















 1. 4 ɇɚɞɟɠɧɨɫɬɶ  
 
 ɋɬɜɨɥ ɜɪɚɳɚɟɬɫɹ ɫ ɱɚɫɬɨɬɨɣ ɛɭɪɨɜɨɝɨ ɪɨɬɨɪɚ ɢ ɢɫɩɵɬɵɜɚɟɬ ɧɚɝɪɭɡɤɢ, 
ɫɨɡɞɚɜɚɟɦɵɟ ɛɭɪɢɥɶɧɨɣ ɤɨɥɨɧɧɨɣ ɢ ɩɪɨɦɵɜɨɱɧɨɣ ɠɢɞɤɨɫɬɶɸ, ɧɚɝɧɟɬɚɟɦɨɣ ɜ 
ɫɤɜɚɠɢɧɭ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɧɟɫɭɳɢɦɢ ɭɡɥɚɦɢ ɢ ɞɟɬɚɥɹɦɢ ɫɬɜɨɥ 
ɜɟɪɬɥɸɝɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧ. ɗɬɨ ɩɪɟɞɴɹɜɥɹɟɬ ɩɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɟɝɨ 
ɩɪɨɱɧɨɫɬɢ. ɋɬɜɨɥɵ ɜɟɪɬɥɸɝɨɜ ɢɡɝɨɬɨɜɥɹɸɬ ɢɡ ɮɚɫɨɧɧɵɯ ɩɨɤɨɜɨɤ, ɩɨɥɭɱɚɟɦɵɯ 
ɦɟɬɨɞɨɦ ɫɜɨɛɨɞɧɨɣ ɤɨɜɤɢ. 
 Ⱦɥɹ ɫɬɜɨɥɨɜ ɢɫɩɨɥɶɡɭɸɬ ɫɬɚɥɢ ɦɚɪɨɤ 40ɏ, 40ɏɇ, 38ɏȽɇ, 
ɩɪɢɨɛɪɟɬɚɸɳɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɜɤɢ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɭɸ ɤɪɢɫɬɚɥɥɢɱɟɫɤɭɸ 
ɫɬɪɭɤɬɭɪɭ ɢ ɩɨɜɵɲɟɧɧɵɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. 
 ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜɟɪɬɥɸɝɚ ɜ ɨɫɧɨɜɧɨɣ ɨɩɨɪɟ ɫɬɜɨɥɚ 
ɭɫɬɚɧɨɜɥɟɧ ɭɩɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ ɫ ɤɨɪɨɬɤɢɦɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɦɢ ɪɨɥɢɤɚɦɢ. 
Ȼɥɚɝɨɞɚɪɹ ɭɤɨɪɨɱɟɧɧɨɣ ɞɥɢɧɟ ɫɧɢɠɚɟɬɫɹ ɫɤɨɥɶɠɟɧɢɟ ɪɨɥɢɤɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɤɨɥɟɰ ɩɪɢ ɜɪɚɳɟɧɢɢ ɫɬɜɨɥɚ. ɗɬɨ ɛɥɚɝɨɩɪɢɹɬɧɨ ɜɥɢɹɟɬ ɧɚ ɢɡɧɨɫ ɢ ɧɚɝɪɟɜ 
ɩɨɞɲɢɩɧɢɤɨɜ. ɉɨɞɲɢɩɧɢɤɢ ɫ ɤɨɧɢɱɟɫɤɢɦɢ ɢ ɫɮɟɪɢɱɟɫɤɢɦɢ ɪɨɥɢɤɚɦɢ 
ɨɛɥɚɞɚɸɬ ɛɨɥɶɲɟɣ ɧɚɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɩɨɞɲɢɩɧɢɤɚɦɢ, ɢɦɟɸɳɢɦɢ ɤɨɪɨɬɤɢɟ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɪɨɥɢɤɢ. ɉɨɷɬɨɦɭ ɜ 
ɬɹɠɟɥɨ ɧɚɝɪɭɠɟɧɧɵɯ ɜɟɪɬɥɸɝɚɯ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɭɩɨɪɧɵɟ 
ɩɨɞɲɢɩɧɢɤɢ ɫ ɤɨɧɢɱɟɫɤɢɦɢ ɥɢɛɨ ɫɮɟɪɢɱɟɫɤɢɦɢ ɪɨɥɢɤɚɦɢ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ 
ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɜ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɯ ɜɟɪɬɥɸɝɚɯ ɍɪɚɥɦɚɲɡɚɜɨɞɚ (ɍȼ-250 ɆȺ) 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɨɧɢɱɟɫɤɢɟ ɭɩɨɪɧɵɟ ɩɨɞɲɢɩɧɢɤɢ. 
 ɋɜɨɛɨɞɧɨ ɩɥɚɜɚɸɳɚɹ ɧɚɩɨɪɧɚɹ ɬɪɭɛɚ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɛɵɫɬɪɭɸ 
ɡɚɦɟɧɭ ɭɩɥɨɬɧɟɧɢɣ ɢ ɫɚɦɨɣ ɬɪɭɛɵ, ɢɡɧɚɲɢɜɚɟɦɵɯ ɚɛɪɚɡɢɜɧɵɦɢ ɱɚɫɬɢɰɚɦɢ, 
ɫɨɞɟɪɠɚɳɢɦɢɫɹ ɜ ɩɪɨɦɵɜɨɱɧɨɣ ɠɢɞɤɨɫɬɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɨɬɜɟɪɧɭɬɶ 
ɧɚɤɢɞɧɵɟ ɝɚɣɤɢ 1, 3 ɢ, ɜɵɬɚɳɢɜ ɜɟɫɶ ɭɡɟɥ, ɡɚɦɟɧɢɬɶ ɟɝɨ ɧɨɜɵɦ ɥɢɛɨ 
ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨ ɨɬɪɟɦɨɧɬɢɪɨɜɚɧɧɵɦ. 
 Ɋɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɜɟɪɬɥɸɝɚ ɡɚɜɢɫɢɬ ɨɬ ɧɚɞɟɠɧɨɫɬɢ ɭɩɥɨɬɧɟɧɢɣ, 
ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɟɝɨ ɩɨɞɜɢɠɧɵɯ ɢ ɧɟɩɨɞɜɢɠɧɵɯ ɫɨɟɞɢɧɟɧɢɹɯ. ɇɚɢɛɨɥɟɟ 
ɨɬɜɟɬɫɬɜɟɧɧɵɦɢ ɹɜɥɹɸɬɫɹ ɭɩɥɨɬɧɟɧɢɹ ɧɚɩɨɪɧɨɣ ɬɪɭɛɵ, ɤɨɬɨɪɵɟ ɫɥɭɠɚɬ ɞɥɹ 
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ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɭɬɟɱɤɢ ɩɪɨɦɵɜɨɱɧɨɣ ɠɢɞɤɨɫɬɢ, ɧɚɝɧɟɬɚɟɦɨɣ ɩɨɞ ɜɵɫɨɤɢɦ 
ɞɚɜɥɟɧɢɟɦ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɚɦɨɭɩɥɨɬɧɹɸɳɢɟɫɹ ɪɚɞɢɚɥɶɧɵɟ 8, 
10 ɢ ɬɨɪɰɨɜɵɟ 6, 13 ɦɚɧɠɟɬɵ ɢɡ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɨɛɥɚɞɚɸɳɢɯ 
ɞɨɫɬɚɬɨɱɧɨɣ ɭɩɪɭɝɨɫɬɶɸ ɢ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶɸ. ȼɨɪɨɬɧɢɤɢ ɦɚɧɠɟɬ ɧɚɩɪɚɜɥɟɧɵ 
ɧɚɜɫɬɪɟɱɭ ɞɟɣɫɬɜɭɸɳɟɦɭ ɞɚɜɥɟɧɢɸ ɢ ɩɨɷɬɨɦɭ ɩɪɢɠɢɦɚɸɬɫɹ ɤ ɭɩɥɨɬɧɹɟɦɵɦ 
ɩɨɜɟɪɯɧɨɫɬɹɦ ɫ ɫɢɥɨɣ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɞɚɜɥɟɧɢɸ ɩɪɨɦɵɜɨɱɧɨɣ ɠɢɞɤɨɫɬɢ. 
ɋɬɚɤɚɧ ɜɪɚɳɚɟɬɫɹ ɜɦɟɫɬɟ ɫɨ ɫɬɜɨɥɨɦ, ɢ ɪɚɞɢɚɥɶɧɵɟ ɦɚɧɠɟɬɵ ɫɤɨɥɶɡɹɬ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɩɨɪɧɨɣ ɬɪɭɛɵ, ɭɞɟɪɠɢɜɚɟɦɨɣ ɫɢɥɨɣ ɬɪɟɧɢɹ ɜ ɜɟɪɯɧɟɣ 
ɦɚɧɠɟɬɟ 8. 
 
1, 3 – ɝɚɣɤɢ ɧɚɤɢɞɧɵɟ; 2 – ɫɬɚɤɚɧ; 4 – ɨɬɜɨɞ; 5 – ɜɬɭɥɤɚ; 6, 8, 10, 13 – 
ɭɩɥɨɬɧɟɧɢɹ ɦɚɧɠɟɬɧɵɟ; 7 – ɜɬɭɥɤɚ ɤɨɥɶɰɟɜɚɹ; 9 – ɬɪɭɛɚ ɧɚɩɨɪɧɚɹ; 11, 12 – 
ɤɨɥɶɰɚ ɦɟɬɚɥɥɢɱɟɫɤɢɟ; 14 – ɫɬɜɨɥ; 15 – ɩɪɟɫɫ-ɦɚɫɥɟɧɤɚ 
Ɋɢɫɭɧɨɤ 4 – Ȼɵɫɬɪɨɫɴɟɦɧɨɟ ɭɩɥɨɬɧɟɧɢɟ 
 
 ɋɤɨɥɶɠɟɧɢɟ ɜɵɡɵɜɚɟɬ ɢɡɧɨɫ ɤɨɧɬɚɤɬɢɪɭɟɦɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, 
ɭɫɤɨɪɹɟɦɵɣ ɚɛɪɚɡɢɜɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɪɨɦɵɜɨɱɧɨɝɨ ɪɚɫɬɜɨɪɚ. ɉɨɷɬɨɦɭ 
ɧɢɠɧɟɟ ɭɩɥɨɬɧɟɧɢɟ ɧɚɩɨɪɧɨɣ ɬɪɭɛɵ ɜ ɨɬɥɢɱɢɟ ɨɬ ɧɟɩɨɞɜɢɠɧɨɝɨ ɜɟɪɯɧɟɝɨ 
ɢɦɟɟɬ ɦɧɨɝɨɪɹɞɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɨɣ ɩɨɜɵɲɚɸɬɫɹ ɟɝɨ 
18 
 
ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. ɋɬɚɤɚɧ ɫɧɚɛɠɟɧ ɜɢɧɬɨɜɨɣ ɦɚɫɥɟɧɤɨɣ ɞɥɹ 
ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɦɚɡɤɢ ɦɚɧɠɟɬ ɫ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ ɢɡɧɨɫɚ ɢ ɧɚɝɪɟɜɚ 
ɭɩɥɨɬɧɟɧɢɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɪɟɧɢɹ. 
 Ɇɚɧɠɟɬɚ 10, ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɧɚɞ ɫɦɚɡɨɱɧɵɦ ɨɬɜɟɪɫɬɢɟɦ ɜ ɫɬɚɤɚɧɟ, 
ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɭɬɟɱɤɭ ɦɚɫɥɚ ɩɪɢ ɲɩɪɢɰɨɜɤɟ ɢ ɩɪɟɞɨɯɪɚɧɹɟɬ ɟɝɨ ɨɬ ɜɧɟɲɧɟɝɨ 
ɡɚɝɪɹɡɧɟɧɢɹ. Ɍɨɪɰɨɜɚɹ ɦɚɧɠɟɬɚ 13 ɜɪɚɳɚɟɬɫɹ ɜɦɟɫɬɟ ɫɨ ɫɬɜɨɥɨɦ ɜɟɪɬɥɸɝɚ ɢ 
ɤɨɥɶɰɨɦ 12 ɢ ɨɫɬɚɟɬɫɹ ɧɟɩɨɞɜɢɠɧɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɵɤɭɟɦɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. 
ɇɟɬɨɱɧɨɫɬɢ, ɞɨɩɭɳɟɧɧɵɟ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɫɛɨɪɤɟ, ɤɨɦɩɟɧɫɢɪɭɸɬɫɹ 
ɫɜɨɛɨɞɧɨ ɩɥɚɜɚɸɳɢɦ ɩɨɥɨɠɟɧɢɟɦ ɧɚɩɨɪɧɨɣ ɬɪɭɛɵ. ɇɚɩɨɪɧɵɟ ɬɪɭɛɵ 
ɢɡɝɨɬɨɜɥɹɸɬɫɹ ɢɡ ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɵɯ ɫɬɚɥɟɣ ɦɚɪɨɤ 12ɏɇ2Ⱥ, 20ɏɇɁȺ ɢ ɞɪ. 
ɇɚɪɭɠɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɧɚɩɨɪɧɵɯ ɬɪɭɛ ɲɥɢɮɭɟɬɫɹ ɢ ɢɦɟɟɬ ɬɜɟɪɞɨɫɬɶ ɇɄɋ 56-
62. 
 Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɬɪɟɧɢɹ ɜ ɦɟɫɬɚɯ ɫɨɩɪɹɠɟɧɢɹ ɫɨ ɜɬɭɥɤɨɣ ɦɚɧɠɟɬɵ 
ɫɦɚɡɵɜɚɸɬɫɹ ɩɥɚɫɬɢɱɧɵɦ ɦɚɫɥɨɦ ɱɟɪɟɡ ɦɚɫɥɟɧɤɭ 7. ɉɪɢ ɡɚɦɟɬɧɨɦ ɢɡɧɨɫɟ 
ɜɬɭɥɤɚ ɡɚɦɟɧɹɟɬɫɹ ɧɨɜɨɣ. 
 ɉɥɨɫɤɢɟ ɫɬɵɤɢ ɦɟɠɞɭ ɤɨɪɩɭɫɨɦ ɜɟɪɬɥɸɝɚ ɢ ɟɝɨ ɤɪɵɲɤɚɦɢ ɭɩɥɨɬɧɹɸɬɫɹ 
















 1. 5 ɍɩɥɨɬɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
 
 1. 5.1 Ɏɨɪɦɚ 
 
ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɩɪɢɦɟɧɹɸɬ ɤɨɥɶɰɚ ɏ- ɨɛɪɚɡɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ 
ɫɟɱɟɧɢɹ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 3ɛ, ɤɨɬɨɪɵɟ ɧɟ ɩɨɞɜɟɪɠɟɧɵ ɫɩɢɪɚɥɶɧɨɦɭ 
ɫɤɪɭɱɢɜɚɧɢɸ. Ɉɧɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɨɥɟɟ ɧɚɞɟɠɧɭɸ ɝɟɪɦɟɬɢɡɚɰɢɸ ɩɪɢ 
ɦɟɧɶɲɟɦ ɨɛɠɚɬɢɢ ɤɨɥɶɰɚ. Ɍɚɤɨɟ ɤɨɥɶɰɨ ɦɨɠɟɬ ɫɬɚɧɨɜɢɬɫɹ ɜ ɨɛɵɱɧɭɸ ɤɚɧɚɜɤɭ 
ɞɥɹ ɤɨɥɟɰ ɫ ɤɪɭɝɥɵɦ ɩɨɩɟɪɟɱɧɵɦ ɫɟɱɟɧɢɟɦ. ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɱɚɥɭ ɞɜɢɠɟɧɢɹ 
ɦɟɧɶɲɟ, ɱɟɦ ɭ ɤɨɥɟɰ ɫ ɤɪɭɝɥɵɦ ɫɟɱɟɧɢɟɦ. 
 
 
Ɋɢɫɭɧɨɤ 5 – Ɋɚɡɧɨɜɢɞɧɨɫɬɢ ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ ɤɨɥɟɰ 
 
ɏ – ɨɛɪɚɡɧɵɟ ɤɨɥɶɰɚ ɹɜɥɹɸɬɫɹ ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ ɦɟɠɞɭ ɦɚɧɠɟɬɨɣ ɢ 
ɤɨɥɶɰɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɫ ɧɚɬɹɝɨɦ. 
ɍɫɬɚɧɨɜɤɚ ɤɨɥɟɰ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɫ ɩɨɞɜɨɞɨɦ ɠɢɞɤɨɫɬɢ ɜ 
ɤɚɧɚɜɤɭ ɞɥɹ ɥɭɱɲɟɝɨ ɩɨɞɠɚɬɢɹ ɤɨɥɶɰɚ ɤ ɭɩɥɨɬɧɹɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢɜɟɞɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 3ɜ. 
Ɋɟɡɢɧɨɜɵɟ ɦɚɧɠɟɬɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɟɡɢɧɨɜɵɦɢ ɭɩɥɨɬɧɢɬɟɥɶɧɵɦɢ 
ɤɨɥɶɰɚɦɢ ɞɨɩɭɫɤɚɸɬ ɩɪɢɦɟɧɟɧɢɟ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɞɚɜɥɟɧɢɣ, ɢɦɟɸɬ ɦɟɧɶɲɭɸ 
ɭɬɟɱɤɭ ɠɢɞɤɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɢ ɛɨɥɶɲɭɸ ɞɨɥɝɨɜɟɱɧɨɫɬɶ, ɯɨɬɹ ɢɯ ɤɨɧɫɬɪɭɤɰɢɹ 
ɫɥɨɠɧɟɟ, ɚ ɝɚɛɚɪɢɬɵ ɛɨɥɶɲɟ, ɚ ɬɚɤɠɟ ɜɵɲɟ ɫɢɥɵ ɬɪɟɧɢɹ ɢ ɩɨɬɟɪɢ ɷɧɟɪɝɢɢ ɜ 






ɚ – ɧɨɪɦɚɥɶɧɚɹ ɦɚɧɠɟɬɚ (ȽɈɋɌ 6969-54) ɜ ɫɛɨɪɤɟ; ɛ – ɲɟɜɪɨɧɧɵɟ 
ɦɚɧɠɟɬɵ(ȽɈɋɌ 9041-59) ɜ ɫɛɨɪɤɟ; ɜ – ɨɞɧɨɥɨɩɚɫɬɧɵɟ ɦɚɧɠɟɬɵ ɜ ɫɛɨɪɤɟ: 1 – 
ɫɚɥɶɧɢɤ; 2 - ɦɚɧɠɟɬɚ 
Ɋɢɫɭɧɨɤ 6 – Ɍɢɩɵ ɦɚɧɠɟɬɧɵɯ ɭɩɥɨɬɧɟɧɢɣ 
 
Ɇɚɧɠɟɬɵ ɛɵɜɚɸɬ ɧɨɪɦɚɥɶɧɵɟ ɪɢɫɭɧɨɤ 5ɚ, ɲɟɜɪɨɧɧɵɟ 5ɛ ɢ 
ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɨɞɧɨɥɨɩɚɫɬɧɵɟ 5ɜ. 
ȼ ɤɚɱɟɫɬɜɟ ɦɚɬɟɪɢɚɥɚ ɧɨɪɦɚɥɶɧɵɯ ɦɚɧɠɟɬ ɩɪɢɦɟɧɹɟɬɫɹ ɪɟɡɢɧɚ, 
ɲɟɜɪɨɧɧɵɯ – ɩɪɨɪɟɡɢɧɟɧɧɚɹ ɯɥɨɩɱɚɬɨɛɭɦɚɠɧɚɹ ɬɤɚɧɶ ɢ ɪɟɡɢɧɚ, ɢɧɨɝɞɚ 
ɤɚɩɪɨɧ, ɩɨɥɢɯɥɨɪɜɢɧɢɥ, ɩɪɨɪɟɡɢɧɟɧɧɵɣ ɬɟɤɫɬɨɥɢɬ, ɤɨɠɚ ɢ ɞɪ. ȼ ɫɥɭɱɚɹɯ 
ɫɩɟɰɢɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɧɠɟɬɵ ɦɨɝɭɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɢɡ ɤɨɜɤɨɝɨ 
ɱɭɝɭɧɚ, ɧɟɪɠɚɜɟɸɳɢɯ ɫɬɚɥɟɣ, ɧɢɤɟɥɟɜɵɯ ɫɩɥɚɜɨɜ. 
 
 
Ɋɢɫɭɧɨɤ 7 – ɦɚɧɠɟɬɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɜɟɪɬɥɸɝɚɯ 
 
ɉɪɹɦɨɭɝɨɥɶɧɵɟ ɦɚɧɠɟɬɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɩɪɨɪɟɡɢɧɟɧɧɨɣ ɬɤɚɧɢ ɢ 
ɬɜɟɪɞɨɣ ɪɟɡɢɧɵ. 
ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɧɚɲɥɢ ɧɨɪɦɚɥɶɧɵɟ ɢ ɲɟɜɪɨɧɧɵɟ 
ɦɚɧɠɟɬɵ. 
ɉɪɹɦɨɭɝɨɥɶɧɵɟ ɦɚɧɠɟɬɵ ɧɚɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɟ ɜ ɫɨɱɟɬɚɧɢɢ ɫ 





Ɋɢɫɭɧɨɤ 8 - Ƚɟɪɦɟɬɢɡɢɪɭɸɳɢɟ ɩɪɨɤɥɚɞɤɢ 
 
Ɇɚɧɠɟɬɵ ɨɛɵɱɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ 
ɩɨɞɦɚɧɠɟɬɧɵɦɢ ɤɨɥɶɰɚɦɢ. Ɉɞɧɚɤɨ, ɤɚɤ ɩɨɤɚɡɵɜɚɸɬ ɷɤɫɩɟɪɢɦɟɧɬɵ, ɦɚɧɠɟɬɵ 
ɩɪɢ ɧɚɥɢɱɢɢ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɞɚɜɥɟɧɢɹ ɠɢɞɤɨɫɬɢ ɫɩɨɫɨɛɧɵ ɧɚɞɟɠɧɨ 
ɡɚɩɢɪɚɬɶ ɠɢɞɤɨɫɬɶ ɢ ɛɟɡ ɩɨɞɦɚɧɠɟɬɧɵɯ ɤɨɥɟɰ. [2] 
 
 
ɚ – Ɉ-ɨɛɪɚɡɧɨɟ ɤɨɥɶɰɨ; ɛ – ɦɚɧɠɟɬɚ; ɜ – ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ 
ɭɩɥɨɬɧɟɧɢɟ; ɝ – ɫɚɥɶɧɢɤ  
Ɋɢɫɭɧɨɤ 9 – ɉɪɢɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɭɞɟɥɶɧɵɯ ɞɚɜɥɟɧɢɣ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɹɯ ɩɪɢɥɟɝɚɧɢɹ ɭɩɥɨɬɧɟɧɢɣ  
 
1. 5. 2 ȼɥɢɹɧɢɟ ɭɫɥɨɜɢɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
ɇɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɛɨɥɶɲɨɟ 
ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɟɬ ɨɤɪɭɠɚɸɳɚɹ ɫɪɟɞɚ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ 
ɜɚɠɧɟɣɲɢɦɢ ɮɚɤɬɨɪɚɦɢ ɹɜɥɹɸɬɫɹ ɬɟɩɥɨɜɨɣ, ɦɟɯɚɧɢɱɟɫɤɢɣ ɢ ɯɢɦɢɱɟɫɤɢɣ. Ʉ 
22 
 
ɬɟɩɥɨɜɨɦɭ ɮɚɤɬɨɪɭ ɨɬɧɨɫɢɬɫɹ ɫɩɨɫɨɛ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ɫɤɨɪɨɫɬɶ ɧɚɝɪɟɜɚɧɢɹ, 
ɜɪɟɦɹ ɧɚɝɪɟɜɚɧɢɹ ɢ ɨɛɳɭɸ ɬɟɩɥɨɜɭɸ ɧɚɝɪɭɡɤɭ; ɤ ɦɟɯɚɧɢɱɟɫɤɨɦɭ ɮɚɤɬɨɪɭ – 
ɧɚɝɪɭɡɤɭ, ɢɡɧɚɲɢɜɚɧɢɟ, ɜɢɛɪɚɰɢɸ, ɫɢɥɵ ɢɧɟɪɰɢɢ ɢ ɞɪ.; ɤ ɯɢɦɢɱɟɫɤɨɦɭ 
ɮɚɤɬɨɪɭ – ɩɪɨɰɟɫɫɵ ɨɤɢɫɥɟɧɢɹ, ɪɟɚɤɰɢɨɧɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɩɪ. Ɂɧɚɱɟɧɢɹ 
ɤɚɠɞɨɝɨ ɢɡ ɩɚɪɚɦɟɬɪɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɦɨɝɭɬ 
ɢɡɦɟɧɹɬɫɹ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ 
ɭɩɥɨɬɧɟɧɢɣ. 
Ɋɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɭɩɥɨɬɧɟɧɢɣ ɜ ɨɫɧɨɜɧɨɦ ɨɰɟɧɢɜɚɸɬ ɫɬɟɩɟɧɶɸ 
ɝɟɪɦɟɬɢɡɚɰɢɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶɸ, ɡɚɜɢɫɹɳɢɦɢ ɨɬ ɪɹɞɚ ɮɚɤɬɨɪɨɜ. 
Ɏɢɡɢɤɨ- ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɝɟɪɦɟɬɢɡɢɪɭɸɳɟɣ ɫɪɟɞɵ, ɚ ɬɚɤɠɟ ɫɪɟɞɵ ɜ 
ɤɨɬɨɪɨɣ ɪɚɛɨɬɚɸɬ ɭɡɥɵ ɬɪɟɧɢɹ ɦɚɲɢɧ, ɚɤɬɢɜɧɨ ɜɨɡɞɟɣɫɬɜɭɸɬ ɧɚ ɩɪɨɰɟɫɫɵ 
ɬɪɟɧɢɹ ɢ ɢɡɧɚɲɢɜɚɧɢɹ. 
ȼɥɢɹɧɢɟ ɫɪɟɞɵ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɝɪɟɝɚɬɧɵɦ ɢ ɮɢɡɢɱɟɫɤɢɦ 
ɫɨɫɬɨɹɧɢɟɦ ɩɨɥɢɦɟɪɚ, ɫɬɟɩɟɧɶɸ ɟɝɨ ɤɪɢɫɬɚɥɥɢɱɧɨɫɬɢ, ɧɚɥɢɱɢɟɦ ɢ ɬɢɩɨɦ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɫɜɹɡɟɣ, ɫɜɨɣɫɬɜɚɦɢ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɧɚɩɨɥɧɢɬɟɥɹ, 
ɩɥɚɫɬɢɮɢɤɚɬɨɪɚ ɢ ɞɪ. 
Ʉɨɪɪɨɡɢɨɧɧɨɟ ɪɚɫɬɪɟɫɤɢɜɚɧɢɟ ɩɨɥɢɦɟɪɨɜ – ɪɚɡɪɭɲɟɧɢɟ ɦɚɬɟɪɢɚɥɚ, 
ɫɨɩɪɨɜɨɠɞɚɸɳɟɟɫɹ ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɟɳɢɧ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɯɢɦɢɱɟɫɤɢ ɚɤɬɢɜɧɨɣ ɫɪɟɞɨɣ, ɭɫɤɨɪɹɸɳɟɣ ɪɚɡɜɢɬɢɟ 
ɫɬɚɬɢɱɟɫɤɨɣ ɭɫɬɚɥɨɫɬɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɵ 
ɝɟɪɦɟɬɢɡɢɪɭɸɳɢɟ ɞɟɬɚɥɢ ɦɨɝɭɬ ɧɚɛɭɯɚɬɶ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ 
ɢɡɦɟɧɟɧɢɟ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɨɜ ɭɩɥɨɬɧɟɧɢɣ. 
Ɂɧɚɧɢɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɨɜ, ɢɯ ɫɬɪɭɤɬɭɪɵ ɢ 
ɞɟɮɨɪɦɚɬɢɜɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɫɤɚɡɚɬɶ ɩɪɨɱɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ, ɨɩɪɟɞɟɥɢɬɶ 
ɪɚɰɢɨɧɚɥɶɧɵɟ ɨɛɥɚɫɬɢ ɢɯ ɩɪɢɦɟɧɟɧɢɹ. ɉɨɷɬɨɦɭ ɞɥɹ ɩɨɧɢɦɚɧɢɹ ɩɪɢɪɨɞɵ 
ɩɪɨɱɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ ɜɚɠɧɨ ɢ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ, ɱɬɨ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɧɚɱɚɥɶɧɵɟ ɞɟɮɟɤɬɵ ɜ ɢɫɯɨɞɧɨɦ ɦɚɬɟɪɢɚɥɟ, ɤɚɤ ɢɡɦɟɧɹɸɬɫɹ ɢɯ ɪɚɡɦɟɪɵ ɢ 







ɍɩɥɨɬɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ ɪɚɡɥɢɱɧɵɯ ɩɨɥɢɦɟɪɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɤɨɬɨɪɵɟ ɜ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ ɤɨɧɬɚɤɬɢɪɭɸɬ ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ 
ɞɟɬɚɥɹɦɢ ɦɚɲɢɧ, ɨɛɪɚɡɭɹ ɡɨɧɭ ɝɟɪɦɟɬɢɡɚɰɢɢ. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ Ƚɍ ɢ 
ɜɵɛɨɪɟ ɦɚɬɟɪɢɚɥɨɜ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɮɚɤɬɨɪɨɜ, 
ɜɥɢɹɸɳɢɯ ɧɚ ɩɚɪɚɦɟɬɪɵ ɤɨɧɫɬɪɭɤɰɢɣ. ɗɬɢ ɮɚɤɬɨɪɵ ɭɫɥɨɜɧɨ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ 
ɧɚ ɮɢɡɢɱɟɫɤɢɟ ɢ ɦɟɯɚɧɢɱɟɫɤɢɟ. 
Ʉ ɮɢɡɢɱɟɫɤɢɦ ɮɚɤɬɨɪɚɦ ɨɬɧɨɫɹɬ ɫɜɨɣɫɬɜɚ ɝɟɪɦɟɬɢɡɢɪɭɸɳɟɣ ɫɪɟɞɵ, 
ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɡɨɧɟ ɤɨɧɬɚɤɬɚ, ɫɜɨɣɫɬɜɚ ɝɟɪɦɟɬɢɡɢɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ. 
 Ƚɟɪɦɟɬɢɡɢɪɭɸɳɚɹ ɫɪɟɞɚ ɧɟ ɞɨɥɠɧɚ ɜɫɬɭɩɚɬɶ ɜ ɯɢɦɢɱɟɫɤɨɟ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɦɚɬɟɪɢɚɥɨɦ ɭɩɥɨɬɧɟɧɢɹ, ɜɵɡɵɜɚɬɶ ɟɝɨ ɭɫɚɞɤɭ ɢɥɢ 
ɧɚɛɭɯɚɧɢɟ. 
 
1 – ɜɭɥɤɨɚɧ; 2- ɫɢɥɢɤɨɧɨɜɚɹ ɪɟɡɢɧɚ; 3 – ɪɟɡɢɧɚ ɧɚ ɨɫɧɨɜɟ 
ɮɬɨɪɤɚɭɱɭɤɨɜ(ɬɢɩ ȼɚɣɬɨɧ); 4 – ɩɨɥɢɚɤɪɢɥɚɬɧɚɹ ɪɟɡɢɧɚ; 5 – ɪɟɡɢɧɚ ɧɚ ɨɫɧɨɜɟ 
ɛɭɬɢɥɤɚɭɱɭɤɚ; 6 – ɪɟɡɢɧɚ ɧɚ ɨɫɧɨɜɟ ɧɟɨɩɪɟɧɚ; 7 – ɪɟɡɢɧɚ ɧɚ ɨɫɧɨɜɟ 
ɧɚɬɭɪɚɥɶɧɨɝɨ ɤɚɭɱɭɤɚ; 8 – ɧɢɬɪɢɥɶɧɚɹ ɪɟɡɢɧɚ; 
Ɋɢɫɭɧɨɤ 10 – Ɂɚɜɢɫɢɦɨɫɬɶ ɫɬɚɪɟɧɢɹ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɷɥɚɫɬɨɦɟɪɨɜ 
 
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɭɦɟɧɶɲɚɟɬ ɫɪɨɤ ɫɥɭɠɛɵ ɭɩɥɨɬɧɟɧɢɣ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 10. ɇɚɝɪɟɜ ɜɵɡɵɜɚɟɬ 
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ɧɟ ɬɨɥɶɤɨ ɪɚɡɪɭɲɟɧɢɟ ɭɩɥɨɬɧɟɧɢɣ, ɧɨ ɢ ɢɯ ɭɫɚɞɤɭ. ɇɚɩɪɢɦɟɪ, 
ɝɟɪɦɟɬɢɡɢɪɭɸɳɟɟ Ɉ- ɨɛɪɚɡɧɨɟ ɤɨɥɶɰɨ ɢɡ ɧɢɬɪɢɥɶɧɨɣ ɪɟɡɢɧɵ ɱɟɪɟɡ 14 ɞɧɟɣ 
ɪɚɛɨɬɵ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 360 Ʉ ɞɚɟɬ ɭɫɚɞɤɭ ɧɚ 50 %. 
Ʉ ɦɟɯɚɧɢɱɟɫɤɢɦ ɮɚɤɬɨɪɚɦ ɨɬɧɨɫɹɬ ɫɤɨɪɨɫɬɶ ɫɤɨɥɶɠɟɧɢɹ 
ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɫɨɩɪɹɠɟɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, 
ɚɛɪɚɡɢɜɧɵɟ ɱɚɫɬɢɰɵ ɢ ɞɪ. 
ɉɪɢ ɜɵɛɨɪɟ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɭɩɥɨɬɧɟɧɢɹ ɫɥɟɞɭɟɬ ɨɛɪɚɳɚɬɶ ɜɧɢɦɚɧɢɟ ɧɚ 
ɟɝɨ ɫɩɨɫɨɛɧɨɫɬɶ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɤɨɧɬɚɤɬɢɪɭɟɦɵɯ ɬɟɥ, 
ɨɫɨɛɟɧɧɨ ɩɪɢ ɜɵɫɨɤɢɯ ɨɤɪɭɠɧɵɯ ɫɤɨɪɨɫɬɹɯ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɩɪɢ ɩɪɨɱɢɯ ɪɚɜɧɵɯ ɭɫɥɨɜɢɹɯ ɤ ɭɦɟɧɶɲɟɧɢɸ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɬɪɟɧɢɹ ɪɟɡɢɧ ɩɪɢɜɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɮɚɤɬɨɪɵ: ɭɦɟɧɶɲɟɧɢɟ ɧɨɦɢɧɚɥɶɧɨɣ 
ɩɥɨɳɚɞɤɢ ɤɨɧɬɚɤɬɚ; ɭɜɟɥɢɱɟɧɢɟ ɬɨɥɳɢɧɵ ɨɛɪɚɡɰɚ; ɭɦɟɧɶɲɟɧɢɟ ɩɨɥɹɪɧɨɫɬɢ 
ɩɨɥɢɦɟɪɚ; ɭɜɟɥɢɱɟɧɢɟ ɜɧɭɬɪɟɧɧɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɨɥɢɦɟɪɟ. 
Ɇɧɨɝɢɟ ɮɚɤɬɨɪɵ ɜɡɚɢɦɨɫɜɹɡɚɧɵ ɢ ɦɨɝɭɬ ɞɟɣɫɬɜɨɜɚɬɶ ɜ 
ɩɪɨɬɢɜɨɩɨɥɨɠɧɭɸ ɫɬɨɪɨɧɭ: ɧɚɩɪɢɦɟɪ, ɭɦɟɧɶɲɟɧɢɟ ɩɨɥɹɪɧɨɫɬɢ ɩɪɢɜɨɞɢɬ ɤ 
ɭɦɟɧɶɲɟɧɢɸ ɦɨɞɭɥɹ ɭɩɪɭɝɨɫɬɢ. 
ɉɪɢɦɟɧɹɟɦɵɟ ɦɚɬɟɪɢɚɥɵ. 
Ⱦɥɹ ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ ɭɡɥɨɜ ɩɪɢɦɟɧɹɸɬ ɪɚɡɥɢɱɧɵɟ ɩɨɥɢɦɟɪɧɵɟ 
ɦɚɬɟɪɢɚɥɵ: ɤɚɤ ɠɟɫɬɤɢɟ, ɬɚɤ ɢ ɷɥɚɫɬɢɱɧɵɟ. 
ɉɨɥɢɭɪɟɬɚɧɵ ɢɦɟɸɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɧɚ 
ɪɹɞɭ ɫ ɷɥɚɫɬɢɱɧɨɫɬɶɸ ɩɨɥɟɭɪɟɬɚɧ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶɸ ɢ 
ɩɪɨɱɧɨɫɬɶɸ ɧɚ ɪɚɡɪɵɜ. 
ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ ɩɨɥɢɭɪɟɬɚɧɨɜɵɯ ɷɥɚɫɬɨɦɟɪɨɜ ɬɢɩɚ ɜɭɥɤɨɥɚɧ ɹɜɥɹɸɬɫɹ 
ɜɵɫɨɤɢɟ ɢɡɧɨɫɨ- ɢ ɦɚɫɥɨɫɬɨɣɤɨɫɬɶ, ɚ ɬɚɤɠɟ ɧɟɫɭɳɚɹ ɞɟɦɩɮɢɪɭɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ. ɉɪɢɦɟɧɹɸɬ ɜɭɥɤɨɥɚɧ ɞɥɹ ɭɡɥɨɜ ɬɪɟɧɢɹ, Ƚɍ, ɩɪɨɤɥɚɞɨɤ, 
ɢɡɧɨɫɨɫɬɨɣɤɢɯ ɩɨɤɪɵɬɢɣ.  
Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɩɨɥɢɦɟɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 4,5 ɞɨ 
800 Ɇɩɚ, ɩɪɢɱɟɦ ɥɢɧɟɣɧɵɟ ɭɱɚɫɬɤɢ ɞɢɚɝɪɚɦɦɵ ɧɚɩɪɹɠɟɧɢɟ -ɞɟɮɨɪɦɚɰɢɹ ɩɪɢ 
ɪɚɫɬɹɠɟɧɢɢ ɢ ɫɠɚɬɢɢ ɫɨɜɩɚɞɚɸɬ ɞɨ ɩɪɟɞɟɥɚ ɭɩɪɭɝɨɫɬɢ. ɋ ɩɨɧɢɠɟɧɢɟɦ 
ɬɟɦɩɟɪɚɬɭɪɵ ɠɟɫɬɤɨɫɬɶ ɜɭɥɤɨɥɚɧɚ ɜɨɡɪɚɫɬɚɟɬ, ɧɨ ɯɪɭɩɤɢɦ ɨɧ ɫɬɚɧɨɜɢɬɫɹ 
25 
 
ɬɨɥɶɤɨ ɩɪɢ T=233 Ʉ. ȼ ɩɪɟɞɟɥɚɯ ɬɟɦɩɟɪɚɬɭɪ ɨɬ ɧɨɪɦɚɥɶɧɨɣ ɞɨ 410 Ʉ ɜɭɥɤɤɨɥɚɧ 
ɢɦɟɟɬ ɩɨɫɬɨɹɧɧɵɣ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ. 
ɉɪɢ ɬɜɟɪɞɨɫɬɢ ɞɨ 85 ɟɞɢɧɢɰ ɩɨ ɒɨɪɭ ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɩɨ ɫɬɚɥɶɧɵɦ 
ɲɥɢɮɨɜɚɧɧɵɦ ɩɨɜɟɪɯɧɨɫɬɹɦ ɫɨɫɬɨɜɥɹɟɬ 0,3…0,4, ɚ ɩɪɢ ɬɜɟɪɞɨɫɬɢ ɛɨɥɟɟ 90-
0,15…0,25; ɩɪɢ ɧɚɥɢɱɢɢ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ 
ɫɧɢɠɚɟɬɫɹ ɞɨ 0,04. ȼɭɥɤɨɥɚɧ ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɨɣ ɬɜɟɪɞɨɫɬɢ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ 
ɭɩɪɭɝɨɫɬɶɸ ɢ ɩɪɟɞɟɥɨɦ ɩɪɨɱɧɨɫɬɢ (𝜎в = ͵Ͳ ʛПа) ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɨɦ 
ɭɞɥɢɧɟɧɢɢ (400…600%). 
ɂɡɞɟɥɢɹ ɢɡ ɩɨɥɟɭɪɟɬɚɧɚ ɩɨɥɭɱɚɸɬ ɦɟɬɨɞɨɦ ɥɢɬɶɹ ɩɪɢ ɞɚɜɥɟɧɢɢ 80…120 
Ɇɩɚ ɢ ɬɟɦɩɟɪɚɬɭɪɟ 450-455 Ʉ. 
 


































































































































 Ȼɨɥɶɲɢɟ ɞɨɫɬɢɠɟɧɢɹ ɜ ɨɛɥɚɫɬɢ ɯɢɦɢɢ ɜɵɫɨɤɨɩɨɥɢɦɟɪɨɜ ɩɨɡɜɨɥɢɥɢ 
ɫɨɡɞɚɬɶ ɪɟɡɢɧɵ, ɫɬɨɣɤɢɟ ɜ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞɚɯ, ɬɟɪɦɨɫɬɨɣɤɢɟ, ɢɡɧɨɫɨɫɬɨɣɤɢɟ, 
ɚ ɬɚɤɠɟ ɫ ɡɚɪɚɧɟɟ ɡɚɞɚɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. 
 ȼ ɞɢɧɚɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɱɚɫɬɨ ɬɪɟɛɭɟɬɫɹ ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ ɨɰɟɧɤɚ 
ɬɪɟɧɢɹ ɦɟɠɞɭ ɪɟɡɢɧɨɣ ɢ ɞɪɭɝɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɧɟɪɝɢɢ, 
ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɟɝɨ ɩɪɟɨɞɨɥɟɧɢɹ. 
 ɂɡɜɟɫɬɧɨ, ɱɬɨ ɜɧɟɲɧɢɟ ɬɪɟɧɢɟ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɯɢɦɢɱɟɫɤɢɯ 
ɧɟɧɚɫɵɳɟɧɧɵɯ ɪɟɡɢɧ ɦɨɠɟɬ ɛɵɬɶ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɟɧɨ ɥɢɛɨ ɩɭɬɟɦ ɩɨɤɪɵɬɢɹ 
ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɮɬɨɪɨɩɥɚɫɬɨɜɵɦ ɥɚɤɨɦ, 
ɥɢɛɨ ɩɭɬɟɦ ɢɯ ɝɚɥɨɝɟɧɢɪɨɜɚɧɢɹ ɢɥɢ ɰɢɤɥɢɡɚɰɢɢ.  
 ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɪɟɡɢɧɨɜɵɯ ɭɩɥɨɬɧɟɧɢɣ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ 
ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɧɬɚɤɬɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɬ ɞɟɮɨɪɦɚɰɢɢ ɪɟɡɢɧɨɜɨɝɨ ɷɥɟɦɟɧɬɚ, 
ɪɟɥɚɤɫɚɰɢɸ ɧɚɩɪɹɠɟɧɢɹ, ɢɡɦɟɧɟɧɢɟ ɞɚɜɥɟɧɢɹ ɩɨɞ ɜɥɢɹɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ, 
ɫɬɚɪɟɧɢɹ ɢ ɪɚɛɨɱɟɣ ɫɪɟɞɵ. Ⱦɥɹ ɪɟɡɢɧɨɜɵɯ ɭɩɥɨɬɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɫɦɚɡɤɭ, ɚ ɩɨɜɟɪɯɧɨɫɬɶ ɜɚɥɚ ɞɨɥɠɧɚ ɢɦɟɬɶ ɧɢɡɤɭɸ 
ɲɟɪɨɯɨɜɚɬɨɫɬɶ.  
 ɇɚɩɨɥɧɟɧɧɵɟ ɩɨɥɢɦɟɪɵ, ɧɚɩɪɢɦɟɪ, ɉɌɎɗ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɲɢɪɨɤɨ 
ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɞɟɬɚɥɟɣ ɬɨɪɰɟɜɵɯ ɭɩɥɨɬɧɟɧɢɣ ɉɌɎɗ ɧɟ ɢɡɦɟɧɹɟɬ ɫɜɨɢɯ 
ɚɧɬɢɮɪɢɤɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɜ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ 83…553 Ʉ. Ɇɟɯɚɧɢɱɟɫɤɢɟ 
ɫɜɨɣɫɬɜɚ ɉɌɎɗ ɦɨɝɭɬ ɛɵɬɶ ɭɥɭɱɲɟɧɵ ɜɜɟɞɟɧɢɟɦ ɧɚɩɨɥɧɢɬɟɥɟɣ (ɝɪɚɮɢɬ, 
ɫɬɟɤɥɨɜɨɥɨɤɧɨ ɢ ɞɪ.). 
 Ⱦɥɹ ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ ɞɟɬɚɥɟɣ ɜ ɤɚɱɟɫɬɜɟ ɧɚɩɨɥɧɢɬɟɥɹ ɢɫɩɨɥɶɡɭɸɬ 
ɤɨɥɥɨɢɞɧɵɣ ɝɪɚɮɢɬ, ɩɨɡɜɨɥɹɸɳɢɣ ɩɨɥɭɱɢɬɶ ɫɧɢɠɟɧɢɟ ɞɟɮɨɪɦɚɰɢɢ ɩɨɞ 
ɧɚɝɪɭɡɤɨɣ ɞɨ 25 %, ɭɜɟɥɢɱɢɬɶ ɬɜɟɪɞɨɫɬɶ ɧɚ 10%. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɪɨɰɟɧɬɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɝɪɚɮɢɬɚ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɝɪɚɮɢɬɨɩɥɚɫɬɚ ɦɨɠɟɬ 
ɢɡɦɟɧɹɬɫɹ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ. 
 Ⱦɨɛɚɜɤɚ 10 % ɉɌɎɗ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɫɬɚɛɢɥɶɧɨɫɬɢ ɪɚɡɦɟɪɨɜ 
ɢ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ ɞɟɬɚɥɟɣ ɢɡ ɧɟɣɥɨɧɚ. ɇɚɩɨɥɧɟɧɢɟ 
ɪɭɛɥɟɧɧɵɦ ɫɬɟɤɥɹɧɧɵɦ ɜɨɥɨɤɧɨɦ (25…35 ɦɚɫɫɨɜɵɯ ɱɚɫɬɟɣ) ɜ 3…4 ɪɚɡɚ 
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 1.6 ɉɚɬɟɧɬɧɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɡɨɪ 
 
 1.6.1 ɉɚɬɟɧɬ ɊɎ 2425951 
 
 ɋɭɳɧɨɫɬɶ ɧɚɫɬɨɹɳɟɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɡɚɹɜɥɹɟɦɵɣ 
ɜɟɪɬɥɸɝ, ɜɤɥɸɱɚɸɳɢɣ ɨɫɧɨɜɚɧɢɟ, ɝɢɥɶɡɭ, ɤɨɪɩɭɫ, ɞɜɚ ɩɨɞɲɢɩɧɢɤɚ ɤɚɱɟɧɢɹ ɢ 
ɦɚɧɠɟɬɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɦɟɠɞɭ ɨɫɧɨɜɚɧɢɟɦ ɢ ɝɢɥɶɡɨɣ, ɫɨɝɥɚɫɧɨ ɢɡɨɛɪɟɬɟɧɢɸ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɫɧɚɛɠɟɧ ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɰɟɧɬɪɚɥɶɧɨɦ ɤɚɧɚɥɟ ɩɨɥɨɫɬɶɸ, 
ɤɨɬɨɪɚɹ ɫɨ ɫɬɨɪɨɧɵ ɩɨɞɚɱɢ ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɫɨɨɛɳɟɧɚ ɫ ɰɟɧɬɪɚɥɶɧɵɦ 
ɤɚɧɚɥɨɦ ɩɨɫɪɟɞɫɬɜɨɦ ɷɠɟɤɬɨɪɚ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɜ ɩɨɥɨɫɬɢ ɜ ɩɪɨɰɟɫɫɟ 
ɩɪɨɤɚɱɤɢ ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɪɚɡɪɟɠɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɢɫɤɥɸɱɢɬɶ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɣ ɤɨɧɬɚɤɬ ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɫ ɦɚɧɠɟɬɚɦɢ ɢ ɫɧɢɠɚɸɳɟɝɨ 
ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɚɛɪɚɡɢɜɧɵɯ ɱɚɫɬɢɰ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɛɭɪɨɜɨɦ ɪɚɫɬɜɨɪɟ, ɧɚ 
ɫɪɨɤ ɫɥɭɠɛɵ ɦɚɧɠɟɬ, ɝɢɥɶɡɵ, ɢ ɤɚɧɚɥɚɦɢ, ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɦɢ ɨ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɞɠɚɬɢɹ ɦɚɧɠɟɬ ɞɥɹ ɫɨɯɪɚɧɧɨɫɬɢ ɩɨɞɲɢɩɧɢɤɨɜɨɝɨ ɭɡɥɚ. 
 
1 – ɤɨɪɩɭɫ; 2 – ɝɢɥɶɡɚ; 3 – ɨɫɧɨɜɚɧɢɟ; 4 – ɩɨɞɲɢɩɧɢɤɢ ɤɚɱɟɧɢɹ; 5 – ɧɚɤɢɞɧɚɹ 
ɝɚɣɤɚ; 6 – ɷɠɟɤɬɨɪ; 7 – ɪɚɛɨɱɢɟ ɦɚɧɠɟɬɵ; 8 – ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɤɨɥɶɰɨ; 9 – 
ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɦɚɧɠɟɬɚ; 10 – ɭɩɨɪɧɨɟ ɤɨɥɶɰɨ; 11 – ɭɩɥɨɬɧɢɬɟɥɶɧɚɹ 
ɦɚɧɠɟɬɚ; 12 – ɰɟɧɬɪɚɥɶɧɵɣ ɤɚɧɚɥ ɨɫɧɨɜɚɧɢɹ; 13 -  ɰɟɧɬɪɚɥɶɧɵɣ ɤɚɧɚɥ 
ɝɢɥɶɡɵ; 14 – ɩɨɥɨɫɬɶ ɪɚɡɪɹɠɟɧɢɹ; 15 – ɩɨɥɨɫɬɶ; 16 – ɤɚɧɚɥɵ. 




ɇɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦ ɩɨ ɬɟɯɧɢɱɟɫɤɨɣ ɫɭɳɧɨɫɬɢ ɢ ɞɨɫɬɢɝɚɟɦɨɦɭ ɪɟɡɭɥɶɬɚɬɭ ɤ 
ɡɚɹɜɥɹɟɦɨɦɭ ɜɟɪɬɥɸɝɭ ɹɜɥɹɟɬɫɹ ɜɟɪɬɥɸɝ ɮɢɪɦɵ «VERMEER», ɤɨɬɨɪɵɣ 
ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɭɫɬɚɧɨɜɤɟ «D-50 navigator» ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɧɚɩɪɚɜɥɟɧɧɨɝɨ 
ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧ. 
 ȿɝɨ ɨɫɧɨɜɧɵɦɢ ɧɟɞɨɫɬɚɬɤɚɦɢ ɹɜɥɹɸɬɫɹ ɧɟɪɟɝɭɥɢɪɭɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɢ 
ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɞɠɚɬɢɹ ɦɚɧɠɟɬ ɩɪɢ ɢɯ ɨɫɥɚɛɥɟɧɢɢ; 
ɨɬɫɭɬɫɬɜɢɟ ɡɚɳɢɬɵ ɩɨɞɲɢɩɧɢɤɨɜ ɤɚɱɟɧɢɹ ɨɬ ɡɚɩɨɥɧɟɧɢɹ ɢɯ ɛɭɪɨɜɵɦ 
ɪɚɫɬɜɨɪɨɦ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɪɨɬɟɱɤɢ ɱɟɪɟɡ ɦɚɧɠɟɬɵ; ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɣ 
ɤɨɧɬɚɤɬ ɦɚɧɠɟɬ ɫ ɛɭɪɨɜɵɦ ɪɚɫɬɜɨɪɨɦ ɜɨ ɜɪɟɦɹ ɟɝɨ ɞɜɢɠɟɧɢɹ ɱɟɪɟɡ ɜɟɪɬɥɸɝ, 
ɩɪɢɜɨɞɹɳɢɣ ɤ ɭɫɤɨɪɟɧɧɨɦɭ ɢɡɧɨɫɭ ɦɚɧɠɟɬ ɢ ɝɢɥɶɡɵ ɢɡ-ɡɚ ɧɚɥɢɱɢɹ ɜ ɛɭɪɨɜɨɦ 
ɪɚɫɬɜɨɪɟ ɦɟɥɤɢɯ ɚɛɪɚɡɢɜɧɵɯ ɱɚɫɬɢɰ. ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ ɫɧɢɠɚɸɬ 
ɧɚɞɟɠɧɨɫɬɶ ɢ ɫɪɨɤ ɫɥɭɠɛɵ ɤɨɦɩɨɧɟɧɬɨɜ ɜɟɪɬɥɸɝɚ. 
 ɉɥɸɫɨɦ ɧɚɫɬɨɹɳɟɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɩɨɥɨɫɬɢ ɪɚɡɪɹɠɟɧɢɹ, 
ɢɡ-ɡɚ ɧɚɥɢɱɢɹ ɤɨɬɨɪɨɣ ɛɭɪɨɜɨɣ ɪɚɫɬɜɨɪ ɧɟ ɩɨɩɚɞɚɟɬ ɜ ɩɨɥɨɫɬɶ 15 ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤ ɦɚɧɠɟɬɚɦ 7, ɱɬɨ ɢɫɤɥɸɱɚɟɬ ɩɨɩɚɞɚɧɢɟ ɚɛɪɚɡɢɜɚ ɧɚ ɦɚɧɠɟɬɵ. 
ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɪɨɬɟɤɚɧɢɹ ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɱɟɪɟɡ ɦɚɧɠɟɬɵ 7, ɩɪɢ 
ɢɯ ɢɡɧɨɫɟ, ɛɭɪɨɜɨɣ ɪɚɫɬɜɨɪ ɜɵɬɟɤɚɟɬ ɢɡ ɜɟɪɬɥɸɝɚ ɩɨ ɤɚɧɚɥɚɦ 16 ɜ ɨɫɧɨɜɚɧɢɢ 
3, ɬɟɦ ɫɚɦɵɦ ɫɢɝɧɚɥɢɡɢɪɭɹ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɢɡɜɟɫɬɢ ɩɨɞɠɚɬɢɟ ɦɚɧɠɟɬ 7 ɢ 
9. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɡɚɳɢɬɢɬɶ ɩɨɞɲɢɩɧɢɤɢ ɤɚɱɟɧɢɹ 4 ɨɬ ɩɨɩɚɞɚɧɢɹ ɜ ɧɢɯ 
ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɢɯ ɩɪɟɠɞɟɜɪɟɦɟɧɧɵɣ ɢɡɧɨɫ. 
 Ɍɚɤ ɠɟ ɜ ɩɪɟɞɥɚɝɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɲɢɩɧɢɤɨɜɵɣ ɭɡɟɥ ɡɚɳɢɳɟɧ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɦɚɧɠɟɬɨɣ. 
 ɉɪɟɞɥɚɝɚɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɡɚɹɜɥɹɟɦɨɝɨ ɜɟɪɬɥɸɝɚ ɩɨɡɜɨɥɹɟɬ ɛɟɡ 
ɫɭɳɟɫɬɜɟɧɧɵɯ ɡɚɬɪɚɬ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɢ ɭɜɟɥɢɱɢɬɶ ɫɪɨɤ ɫɥɭɠɛɵ ɟɝɨ 
ɤɨɦɩɨɧɟɧɬɨɜ ɡɚ ɫɱɟɬ ɡɚɳɢɬɵ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɨɬ ɚɛɪɚɡɢɜɧɵɯ ɱɚɫɬɢɰ, 
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 ɐɟɥɶ ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɜɟɪɬɥɸɝ, ɜɤɥɸɱɚɸɳɢɣ ɤɨɪɩɭɫ ɫ 
ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɜɧɭɬɪɢ ɧɟɝɨ ɜɪɚɳɚɸɳɢɦɫɹ ɩɨɥɵɦ ɫɬɜɨɥɨɦ, ɧɟɩɨɞɜɢɠɧɵɟ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɪɩɭɫɚ ɤɪɵɲɤɭ ɢ ɩɨɞɜɨɞ, ɚ ɬɚɤɠɟ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɫɨɟɞɢɧɟɧɢɟ 
ɦɟɠɞɭ ɫɬɜɨɥɨɦ ɢ ɩɨɞɜɨɞɨɦ, ɫɨɫɬɨɹɳɟɟ ɢɡ ɬɪɭɛɵ ɢ ɞɜɭɯ ɩɚɤɟɬɨɜ 
ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ ɦɚɧɠɟɬ, ɪɚɫɩɥɨɠɟɧɧɵɯ ɜɨ ɜɪɚɳɚɸɳɟɦɫɹ ɢ ɧɟɜɪɚɳɚɸɳɟɦɫɹ 
ɫɬɚɤɚɧɚɯ, ɫɧɚɛɠɟɧ ɩɨɞɲɢɩɧɢɤɨɦ ɤɚɱɟɧɢɹ ɫ ɫɟɩɚɪɚɬɨɪɨɦ, ɬɭɝɨɟ ɤɨɥɶɰɨ 
ɩɨɞɲɢɩɧɢɤɚ ɭɫɬɚɧɨɜɥɟɧɨ ɧɚ ɜɪɚɳɚɸɳɟɦɫɹ ɫɬɚɤɚɧɟ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ, ɫɜɨɛɨɞɧɨɟ ɤɨɥɶɰɨ ɩɨɞɲɢɩɧɢɤɚ ɭɫɬɚɧɨɜɥɟɧɨ ɧɚ ɨɞɧɨɣ ɢɡ 
ɧɟɜɪɚɳɚɸɳɢɯɫɹ ɞɟɬɚɥɟɣ ɜɟɪɬɥɸɝɚ, ɜ ɫɟɩɚɪɚɬɨɪɟ ɩɨɞɲɢɩɧɢɤɚ ɜɵɩɨɥɧɟɧ ɜɵɪɟɡ, 
ɧɚ ɬɪɭɛɟ ɠɟɫɬɤɨ ɡɚɮɢɤɫɢɪɨɜɚɧ ɞɢɫɤ, ɧɟɫɭɳɢɣ ɨɞɢɧ ɩɨɜɨɞɨɤ ɢɥɢ ɛɨɥɟɟ, ɩɪɢɱɟɦ 
ɩɨɜɨɞɨɤ (ɩɨɜɨɞɤɢ) ɩɪɨɩɭɳɟɧ ɱɟɪɟɡ ɜɵɪɟɡ ɜ ɫɟɩɚɪɚɬɨɪɟ, ɭɫɬɚɧɨɜɥɟɧ ɫ ɡɚɡɨɪɚɦɢ 
ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɬɭɝɨɦɭ ɢ ɫɜɨɛɨɞɧɨɦɭ ɤɨɥɶɰɚɦ ɩɨɞɲɢɩɧɢɤɚ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 
ɤɨɧɬɚɤɬɚ ɫ ɫɟɩɚɪɚɬɨɪɨɦ ɜ ɬɚɧɝɟɧɰɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɡɚɮɢɤɫɢɪɨɜɚɧ ɨɬ 
ɩɪɨɜɨɪɨɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɜɨɟɣ ɨɫɢ, ɬɪɭɛɚ ɢ ɜɪɚɳɚɸɳɢɣɫɹ ɫɬɚɤɚɧ 
ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ 
ɩɟɪɟɦɟɳɟɧɢɹ ɜ ɨɫɟɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɜ ɫɬɟɧɤɚɯ ɜɪɚɳɚɸɳɟɝɨɫɹ ɢ 
ɧɟɜɪɚɳɚɸɳɟɝɨɫɹ ɫɬɚɤɚɧɨɜ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɜɵɩɨɥɧɟɧɵ ɫɤɜɨɡɧɵɟ 
ɨɬɜɟɪɫɬɢɹ, ɤɪɨɦɟ ɬɨɝɨ ɩɨɜɨɞɨɤ (ɩɨɜɨɞɤɢ) ɫɧɚɛɠɟɧ ɫɪɟɡɨɦ ɜ ɦɟɫɬɟ ɤɨɧɬɚɤɬɚ ɫ 
ɞɢɫɤɨɦ, ɞɢɫɤ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɞɜɭɯ ɩɨɥɭɯɨɦɭɬɨɜ, ɠɟɫɬɤɨ ɨɯɜɚɬɵɜɚɸɳɢɯ 
ɬɪɭɛɭ, ɩɪɢɱɟɦ ɩɨɥɭɯɨɦɭɬɵ ɫɧɚɛɠɟɧɵ ɫɤɜɨɡɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ ɢ ɫɪɟɡɚɦɢ, 
ɤɨɧɬɚɤɬɢɪɭɸɳɢɦɢ ɫɨ ɫɪɟɡɚɦɢ ɧɚ ɩɨɜɨɞɤɚɯ. 
 Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɛɢɟɧɢɹ ɜɪɚɳɚɸɳɢɯɫɹ ɞɟɬɚɥɟɣ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ 7 ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɪɚɳɟɧɢɹ ɫɬɜɨɥɚ 2 ɫɬɚɤɚɧ 10 ɭɫɬɚɧɨɜɥɟɧ ɧɚ 
ɩɨɫɚɞɨɱɧɨɦ ɩɨɹɫɤɟ 14 ɢ ɡɚɮɢɤɫɢɪɨɜɚɧ ɧɚɤɢɞɧɨɣ ɝɚɣɤɨɣ 12. 
 ȼ ɫɬɟɧɤɚɯ ɫɬɚɤɚɧɨɜ 10 ɢ 11 ɜɵɩɨɥɧɟɧɵ ɫɤɜɨɡɧɵɟ ɨɬɜɟɪɫɬɢɹ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 18 ɢ 19. Ɂɚɡɨɪɵ ɜ ɢ ɝ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ 
ɫɬɚɤɚɧɚ 10 ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɪɭɛɵ 8 ɜ ɨɫɟɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɢ ɦɨɧɬɚɠɟ ɢ 
ɞɟɦɨɧɬɚɠɟ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. 
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 ɇɚ ɬɪɭɛɟ 8 ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧ ɞɢɫɤ 20, ɩɨɜɨɞɨɤ 21 ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɞɢɫɤɟ 20 
ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɤɨɧɬɚɤɬɚ ɫ ɫɟɩɚɪɚɬɨɪɨɦ 22 ɩɨɞɲɢɩɧɢɤɚ 13 ɜ ɬɚɧɝɟɧɰɢɚɥɶɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɢɡ ɩɨɞɲɢɩɧɢɤɚ 13 ɢɡɜɥɟɱɟɧɨ ɨɞɧɨ ɬɟɥɨ 23 ɤɚɱɟɧɢɹ 
(ɢɥɢ ɛɨɥɟɟ), ɜ ɫɟɩɚɪɚɬɨɪɟ 22 ɜɵɩɨɥɧɟɧ ɜɵɪɟɡ 24 (ɮɢɝ. 3) ɪɚɞɢɭɫɨɦ R ɢ ɱɟɪɟɡ 
ɜɵɪɟɡ ɩɪɨɩɭɳɟɧ ɩɨɜɨɞɨɤ 21 ɫ ɡɚɡɨɪɚɦɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɬɭɝɨɦɭ 16 ɢ 
ɫɜɨɛɨɞɧɨɦɭ 17 ɤɨɥɶɰɚɦ ɩɨɞɲɢɩɧɢɤɚ. 
 ȼɦɟɫɬɟ ɫɨ ɫɬɜɨɥɨɦ ɩɨɥɭɱɚɸɬ ɜɪɚɳɟɧɢɟ ɫɬɚɤɚɧ 10 (ɮɢɝ. 2) ɢ ɬɭɝɨɟ ɤɨɥɶɰɨ 
16 ɩɨɞɲɢɩɧɢɤɚ 13, ɠɟɫɬɤɨ ɫɦɨɧɬɢɪɨɜɚɧɧɵɟ ɧɚ ɫɬɜɨɥɟ 2. Ɍɟɥɚ 23 ɤɚɱɟɧɢɹ 
ɩɨɞɲɢɩɧɢɤɚ, ɩɟɪɟɤɚɬɵɜɚɹɫɶ ɩɨ ɞɨɪɨɠɤɚɦ ɤɚɱɟɧɢɹ ɬɭɝɨɝɨ ɢ ɫɜɨɛɨɞɧɨɝɨ ɤɨɥɟɰ 
ɩɨɞɲɢɩɧɢɤɚ, ɩɪɢɜɟɞɭɬ ɜɨ ɜɪɚɳɟɧɢɟ ɫɟɩɚɪɚɬɨɪ 22 ɩɨɞɲɢɩɧɢɤɚ ɫ ɱɚɫɬɨɬɨɣ, 
ɦɟɧɶɲɟɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɫɬɜɨɥɚ, ɢ ɜ ɬɨɦ ɠɟ ɧɚɩɪɚɜɥɟɧɢɢ. Ɍɚɤ, ɩɪɢ 
ɜɪɚɳɟɧɢɢ ɫɬɜɨɥɚ 2 ɫ ɱɚɫɬɨɬɨɣ 1,5 ɨɛ/ɫ ɫɟɩɚɪɚɬɨɪ 22 ɩɨɞɲɢɩɧɢɤɚ ɩɨɥɭɱɢɬ 
ɜɪɚɳɟɧɢɟ ɫ ɱɚɫɬɨɬɨɣ 1 ɨɛ/ɫ. 
 Ɍɪɭɛɚ 8, ɫɜɹɡɚɧɧɚɹ ɫ ɫɟɩɚɪɚɬɨɪɨɦ 22 ɩɨɞɲɢɩɧɢɤɚ ɩɪɢ ɩɨɦɨɳɢ ɩɨɜɨɞɤɚ 
21 ɢ ɞɢɫɤɚ 20, ɬɚɤɠɟ ɩɨɥɭɱɢɬ ɜɪɚɳɟɧɢɟ, ɫɨɜɩɚɞɚɸɳɟɟ ɫ ɜɪɚɳɟɧɢɟɦ ɫɬɜɨɥɚ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɸ ɢ ɫ ɦɟɧɶɲɟɣ ɱɚɫɬɨɬɨɣ. ɉɪɢ ɷɬɨɦ ɛɥɚɝɨɞɚɪɹ ɨɬɫɭɬɫɬɜɢɸ 
ɩɨɫɬɨɹɧɧɵɯ ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɜ ɫɨɩɪɹɠɟɧɢɹɯ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɫɨɯɪɚɧɹɸɬɫɹ ɭɫɥɨɜɢɹɯ ɞɥɹ ɫɚɦɨɭɫɬɚɧɨɜɤɢ ɬɪɭɛɵ 8. 
 ɉɥɸɫɨɦ ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɥɢɧɟɣɧɨɣ ɫɤɨɪɨɫɬɢ 
ɫɤɨɥɶɠɟɧɢɹ ɜ ɡɨɧɟ ɬɪɟɧɢɹ ɬɪɭɛɵ ɢ ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ ɦɚɧɠɟɬ ɩɪɢɦɟɪɧɨ ɜ ɞɜɚ 
ɪɚɡɚ ɩɨɡɜɨɥɢɬ ɭɜɟɥɢɱɢɬɶ ɩɨɤɚɡɚɬɟɥɢ ɧɚɞɟɠɧɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ 
ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɜɟɪɬɥɸɝɚ ɧɟ ɦɟɧɟɟ, ɱɟɦ ɜ 1,5 ɪɚɡɚ ɩɨ ɫɪɚɜɧɟɧɢɸ 
ɫ ɚɧɚɥɨɝɢɱɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɟɪɢɣɧɨɝɨ ɜɟɪɬɥɸɝɚ, ɜɵɩɭɫɤɚɟɦɨɝɨ ɉɈ 
"ɍɪɚɥɦɚɲ". 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɹɜɥɹɟɦɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɩɨɡɜɨɥɢɬ ɭɜɟɥɢɱɢɬɶ 
ɩɨɤɚɡɚɬɟɥɢ ɧɚɞɟɠɧɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɜɟɪɬɥɸɝɚ ɡɚ ɫɱɟɬ ɩɨɜɵɲɟɧɢɹ 
ɧɚɞɟɠɧɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɟɝɨ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. 
 ɇɟɞɨɫɬɚɬɤɨɦ ɭɤɚɡɚɧɧɨɝɨ ɢɡɜɟɫɬɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɹɜɥɹɟɬɫɹ ɬɨ, 
ɱɬɨ ɜ ɧɟɦ ɞɨɫɬɢɝɚɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɥɢɧɟɣɧɨɣ ɫɤɨɪɨɫɬɢ 
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ɫɤɨɥɶɠɟɧɢɹ ɜ ɡɨɧɟ ɬɪɟɧɢɹ ɦɚɧɠɟɬ ɢ ɜɤɥɚɞɵɲɚ, ɜɵɩɨɥɧɹɸɳɟɝɨ ɮɭɧɤɰɢɸ 
ɫɟɩɚɪɚɬɨɪɚ ɭɩɨɪɧɨɝɨ ɲɚɪɢɤɨɩɨɞɲɢɩɧɢɤɚ, ɧɨ ɧɟ ɦɚɧɠɟɬ ɢ ɬɪɭɛɵ. [12] 
 
 
1 – ɤɨɪɩɭɫ; 2 – ɫɬɜɨɥ; 3,4 – ɩɨɞɲɢɩɧɢɤɢ; 5 – ɤɪɵɲɤɚ; 6 – ɩɨɞɜɨɞ; 7 – 
ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɫɨɟɞɢɧɟɧɢɟ; 8 – ɬɪɭɛɚ; 9 – ɩɚɤɟɬɵ ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ ɦɚɧɠɟɬ; 
10 – ɜɪɚɳɚɸɳɢɣɫɹ ɫɬɚɤɚɧ; 11 – ɧɟɜɪɚɳɚɸɳɢɣɫɹ ɫɬɚɤɚɧ; 12 – ɧɚɤɢɞɧɵɟ 
ɝɚɣɤɢ; 13 – ɩɨɞɲɢɩɧɢɤ; 14 – ɩɨɫɚɞɨɱɧɵɣ ɩɨɹɫɨɤ; 15 – ɩɨɥɭɤɨɥɶɰɚ; 16 – ɬɭɝɨɟ 
ɤɨɥɶɰɨ ɩɨɞɲɢɩɧɢɤɚ; 17 – ɫɜɨɛɨɞɧɨɟ ɤɨɥɶɰɨ ɩɨɞɲɢɩɧɢɤɚ; 18, 19 – ɫɤɜɨɡɧɵɟ 
ɨɬɜɟɪɫɬɢɹ; 20 – ɞɢɫɤ; 21 – ɩɨɜɨɞɨɤ; 22 – ɫɟɩɚɪɚɬɨɪ; 23 – ɬɟɥɨ ɤɚɱɟɧɢɹ; 24 – 
ɜɵɪɟɡ; 25 – ɫɪɟɡ ɩɨɜɨɞɤɚ; 26 – ɫɪɟɡ ɧɚ ɞɢɫɤɟ; 27, 28 – ɩɨɥɭɯɨɦɭɬɚ; 29 – 
ɪɟɡɶɛɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ; 30 – ɫɤɜɨɡɧɵɟ ɨɬɜɟɪɫɬɢɹ;  




 1.6.3 ɉɚɬɟɧɬ ɊɎ 2116430 
 
 ɂɡɜɟɫɬɟɧ ɜɟɪɬɥɸɝ, ɜɤɥɸɱɚɸɳɢɣ ɤɨɪɩɭɫ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɤɨɪɩɭɫɟ ɧɚ 
ɩɨɞɲɢɩɧɢɤɚɯ ɫɬɜɨɥ, ɦɚɫɥɹɧɭɸ ɩɨɥɨɫɬɶ ɢ ɭɩɥɨɬɧɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. 
ɇɟɞɨɫɬɚɬɤɨɦ ɢɡɜɟɫɬɧɨɝɨ ɜɟɪɬɥɸɝɚ ɹɜɥɹɟɬɫɹ ɧɢɡɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ 
ɜɟɪɬɥɸɝɚ. 
 ɂɡɜɟɫɬɟɧ ɬɚɤɠɟ ɜɟɪɬɥɸɝ, ɜɵɛɪɚɧɧɵɣ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɬɨɬɢɩɚ, 
ɜɤɥɸɱɚɸɳɢɣ ɫɨɫɬɚɜɧɨɣ ɤɨɪɩɭɫ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɧɢɠɧɟɣ ɢ ɜɟɪɯɧɟɣ ɱɚɫɬɟɣ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɤɨɪɩɭɫɟ ɧɚ ɩɨɞɲɢɩɧɢɤɚɯ ɫɬɜɨɥ, ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɨɬɨɪɨɝɨ 
ɪɚɡɦɟɳɟɧ ɭɡɟɥ ɭɩɥɨɬɧɟɧɢɹ ɫ ɦɟɯɚɧɢɡɦɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɟɝɨ ɩɨɞɠɚɬɢɹ. 
 ɇɟɞɨɫɬɚɬɤɨɦ ɢɡɜɟɫɬɧɨɝɨ ɜɟɪɬɥɸɝɚ ɹɜɥɹɟɬɫɹ ɧɟɡɚɳɢɳɟɧɧɨɫɬɶ ɭɡɥɚ 
ɭɩɥɨɬɧɟɧɢɹ ɨɬ ɚɛɪɚɡɢɜɧɵɯ ɱɚɫɬɢɰ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɚ ɬɚɤɠɟ ɫɥɨɠɧɨɫɬɶ 
ɦɟɯɚɧɢɡɦɚ ɪɟɝɭɥɢɪɨɜɤɢ ɩɨɞɠɚɬɢɹ ɭɡɥɚ ɭɩɥɨɬɧɟɧɢɹ, ɚ ɬɚɤɠɟ ɧɟɡɚɳɢɳɟɧɧɨɫɬɶ 
ɭɡɥɚ ɭɩɥɨɬɧɟɧɢɹ ɨɬ ɚɛɪɚɡɢɜɧɵɯ ɱɚɫɬɢɰ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. 
 Ɂɚɞɚɱɚ, ɪɟɲɚɟɦɚɹ ɢɡɨɛɪɟɬɟɧɢɟɦ, - ɩɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ 
ɜɟɪɬɥɸɝɚ ɡɚ ɫɱɟɬ ɡɚɳɢɬɵ ɭɡɥɚ ɭɩɥɨɬɧɟɧɢɹ ɨɬ ɚɛɪɚɡɢɜɧɵɯ ɱɚɫɬɢɰ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ ɢ ɡɚ ɫɱɟɬ ɭɩɪɨɳɟɧɢɹ ɦɟɯɚɧɢɡɦɚ ɩɨɞɠɚɬɢɹ ɭɡɥɚ ɭɩɥɨɬɧɟɧɢɹ. 
 ɋɭɳɧɨɫɬɶ ɢɡɨɛɪɟɬɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ ɜɟɪɬɥɸɝɟ, ɜɤɥɸɱɚɸɳɟɦ 
ɫɨɫɬɚɜɧɨɣ ɤɨɪɩɭɫ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɧɢɠɧɟɣ ɢ ɜɟɪɯɧɟɣ ɱɚɫɬɟɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ 
ɤɨɪɩɭɫɟ ɧɚ ɩɨɞɲɢɩɧɢɤɚɯ ɫɬɜɨɥ, ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɨɬɨɪɨɝɨ ɪɚɡɦɟɳɟɧ ɭɡɟɥ 
ɭɩɥɨɬɧɟɧɢɹ, ɧɢɠɧɹɹ ɱɚɫɬɶ ɤɨɪɩɭɫɚ ɜɵɩɨɥɧɟɧɚ ɫɨɫɬɚɜɧɨɣ, ɫɨɫɬɨɹɳɟɣ ɢɡ 
ɨɛɨɣɦɵ, ɫɨɟɞɢɧɟɧɧɨɣ ɫ ɜɟɪɯɧɟɣ ɱɚɫɬɶɸ ɤɨɪɩɭɫɚ, ɢ ɡɚɠɢɦɚ, ɪɚɡɦɟɳɟɧɧɨɝɨ ɜ 
ɨɛɨɣɦɟ ɧɚ ɪɟɡɶɛɟ, ɚ ɧɚ ɬɨɪɰɟ ɫɬɜɨɥɚ ɢ ɧɚ ɬɨɪɰɟ ɡɚɠɢɦɚ ɜɵɩɨɥɧɟɧɵ 
ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɩɪɨɪɟɡɢ, ɜ ɤɨɬɨɪɵɟ ɫ ɡɚɡɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧɨ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɟ 
ɤɨɥɶɰɨ, ɜɵɩɨɥɧɟɧɧɨɟ ɢɡ ɧɟɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɚɧɬɢɮɪɢɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
 ɉɥɸɫɨɦ ɹɜɥɹɟɬɫɹ ɬɨ ɱɬɨ ɩɪɟɞɥɨɠɟɧɧɵɣ ɜɟɪɬɥɸɝ ɩɨɡɜɨɥɹɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶ 
ɜɟɥɢɱɢɧɭ ɩɨɞɠɚɬɢɹ ɭɡɥɚ ɭɩɥɨɬɧɟɧɢɹ ɛɟɡ ɪɚɡɛɨɪɤɢ ɜɟɪɬɥɸɝɚ ɢ ɛɟɡ 
ɨɬɫɨɟɞɢɧɟɧɢɹ ɤɨɥɨɧɧɵ ɬɪɭɛ, ɤɪɨɦɟ ɬɨɝɨ, ɭ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɜɟɪɬɥɸɝɚ ɭɡɟɥ 
ɭɩɥɨɬɧɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɡɚɳɢɳɟɧ ɩɪɢ ɩɨɦɨɳɢ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɝɨ ɤɨɥɶɰɚ, 
34 
 
ɪɚɡɦɟɳɟɧɧɨɝɨ ɜ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɪɨɪɟɡɹɯ, ɜɵɩɨɥɧɟɧɧɵɯ ɧɚ ɬɨɪɰɚɯ ɫɬɜɨɥɚ ɢ 




1 – ɫɬɜɨɥ; 2 – ɜɟɪɯɧɹɹ ɱɚɫɬɶ ɤɨɪɩɭɫɚ; 3 – ɨɛɨɣɦɚ; 4 – ɡɚɠɢɦ; 5 – ɭɩɨɪ; 6 – 
ɭɩɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ; 7 – ɰɟɧɬɪɢɪɭɸɳɢɣ ɪɚɞɢɚɥɶɧɵɣ ɩɨɞɲɢɩɧɢɤ; 8 – 
ɤɨɥɶɰɨ; 9 - ɪɚɞɢɚɥɶɧɵɣ ɩɨɞɲɢɩɧɢɤ; 10 – ɩɚɤɟɬ ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ ɦɚɧɠɟɬ; 11 – 
ɧɚɠɢɦɧɨɟ ɤɨɥɶɰɨ; 12 – ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɟ ɤɨɥɶɰɨ; 13 – ɨɫɶ; 14 – ɫɬɪɨɩ; 15 – 
ɩɨɞɜɨɞ; 16 – ɪɟɛɪɨ ɠɟɫɬɤɨɫɬɢ; 17 – ɭɫɬɚɧɨɜɨɱɧɵɣ ɜɢɧɬ; 18,19,20 – 
ɭɩɥɨɬɧɢɬɟɥɶɧɵɟ ɤɨɥɶɰɚ; 21 – ɦɚɫɥɟɧɤɚ; 22 – ɨɬɜɟɪɫɬɢɟ ɞɥɹ ɫɥɢɜɚ; 23 – ɜɢɧɬɵ; 
24 – ɛɨɥɬɵ; 25 – ɭɫɬɚɧɨɜɨɱɧɵɟ ɜɢɧɬɵ; 26 – ɦɚɫɥɟɧɤɢ. 
Ɋɢɫɭɧɨɤ 13 – ȼɟɪɬɥɸɝ ɫɨɫɬɚɜɧɨɣ 
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 1.6.4 ɉɚɬɟɧɬ ɊɎ 2204687 
 
 ɂɡɜɟɫɬɟɧ ɜɟɪɬɥɸɝ, ɫɨɫɬɨɹɳɢɣ ɬɚɤɠɟ ɢɡ ɤɨɪɩɭɫɚ ɫɨ ɲɬɪɨɩɨɦ, ɩɨɥɨɝɨ 
ɫɬɜɨɥɚ ɫ ɨɬɜɨɞɨɦ, ɫɬɨɣɤɢ, ɨɩɨɪɧɨɝɨ ɢ ɧɚɩɪɚɜɥɹɸɳɢɯ ɩɨɞɲɢɩɧɢɤɨɜ, ɜɟɪɯɧɟɝɨ 
ɧɚɩɨɪɧɨɝɨ ɢ ɧɢɠɧɟɝɨ ɦɚɫɥɹɧɨɝɨ ɭɩɥɨɬɧɟɧɢɣ ɩɪɢɧɹɬɵɣ ɡɚ ɩɪɨɬɨɬɢɩ. 
 ȿɝɨ ɧɟɞɨɫɬɚɬɤɢ: 
 1) ɜɟɪɯɧɢɣ ɧɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤɨɜɵɣ ɭɡɟɥ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɞɜɭɯ 
ɩɨɞɲɢɩɧɢɤɨɜ - ɪɚɞɢɚɥɶɧɨɝɨ ɢ ɭɩɨɪɧɨɝɨ, ɷɬɨ ɭɫɥɨɠɧɹɟɬ ɤɨɧɫɬɪɭɤɰɢɸ. 
 2) ɜɟɪɯɧɢɣ ɩɨɞɲɢɩɧɢɤɨɜɵɣ ɭɡɟɥ ɪɚɡɦɟɳɟɧ ɜ ɤɪɵɲɤɟ, ɱɬɨ ɬɪɟɛɭɟɬ 
ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɢ. 
 3) ɧɟɜɨɡɦɨɠɧɚ ɩɨɞɚɱɚ ɫɦɚɡɤɢ ɜ ɩɨɥɨɫɬɶ ɦɟɠɞɭ ɦɚɧɠɟɬɚɦɢ ɧɢɠɧɟɝɨ 
ɭɩɥɨɬɧɟɧɢɹ ɩɨɫɥɟ ɫɛɨɪɤɢ. 
 ɐɟɥɶɸ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ ɭɩɪɨɳɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɟɟ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɚ ɢ ɩɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ 
ɪɚɛɨɬɵ ɜɟɪɬɥɸɝɚ. 
 ɉɨɫɬɚɜɥɟɧɧɚɹ ɰɟɥɶ ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɜɟɪɬɥɸɝ ɫɨɞɟɪɠɢɬ ɤɨɪɩɭɫ ɫɨ 
ɲɬɪɨɩɨɦ, ɩɨɥɵɣ ɫɬɜɨɥ ɫ ɨɬɜɨɞɨɦ, ɫɬɨɣɤɭ, ɨɩɨɪɧɵɣ, ɜɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ 
ɧɚɩɪɚɜɥɹɸɳɢɟ ɩɨɞɲɢɩɧɢɤɢ, ɜɟɪɯɧɟɟ ɧɚɩɨɪɧɨɟ ɭɩɥɨɬɧɟɧɢɟ ɢ ɛɥɨɤ ɧɢɠɧɟɝɨ 
ɦɚɫɥɹɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɨɛɨɣɦɵ ɢ ɜɬɭɥɤɢ ɫ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ 
ɨɛɪɚɡɭɟɦɨɦ ɢɦɢ ɤɨɥɶɰɟɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɦɚɧɠɟɬɚɦɢ. 
 ɇɨɜɵɦ ɜ ɭɫɬɪɨɣɫɬɜɟ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɜɟɪɯɧɢɣ ɧɚɩɪɚɜɥɹɸɳɢɣ 
ɩɨɞɲɢɩɧɢɤ ɪɚɡɦɟɳɟɧ ɜ ɨɛɨɣɦɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɜ ɤɨɪɩɭɫɟ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 
ɨɫɟɜɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɩɪɢɠɢɦɧɵɦɢ ɜɢɧɬɚɦɢ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɜ ɫɬɨɣɤɟ. 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɜɟɪɬɥɸɝɚ ɜɨɡɦɨɠɧɨ ɛɟɡ 
ɫɧɹɬɢɹ ɜɟɪɬɥɸɝɚ ɫ ɤɪɸɤɚ ɬɚɥɟɜɨɣ ɫɢɫɬɟɦɵ, ɱɬɨ ɩɪɢ ɛɭɪɟɧɢɢ ɢɫɤɥɸɱɚɟɬ 
ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ ɩɪɨɫɬɨɢ. 
ɉɥɸɫɵ ɞɚɧɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ:  
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 1) ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɡɚɡɨɪɨɜ ɜ ɜɟɪɯɧɟɦ ɧɚɩɪɚɜɥɹɸɳɟɦ 
ɩɨɞɲɢɩɧɢɤɟ ɛɟɡ ɪɚɡɛɨɪɤɢ ɜɟɪɬɥɸɝɚ, ɱɬɨ ɩɨɜɵɲɚɟɬ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɪɚɛɨɬɵ 
ɜɟɪɯɧɟɝɨ, ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɢ ɨɩɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɨɜ; 
 2) ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɦɟɧɚ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɭɩɥɨɬɧɟɧɢɣ ɛɟɡ ɪɚɡɛɨɪɤɢ 
ɜɟɪɬɥɸɝɚ; 
 3) ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɚɱɢ ɫɦɚɡɤɢ ɜ ɩɨɥɨɫɬɶ ɦɟɠɞɭ 
ɦɚɧɠɟɬɚɦɢ ɧɢɠɧɟɝɨ ɭɩɥɨɬɧɟɧɢɹ ɩɨɫɥɟ ɫɛɨɪɤɢ ɢ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 4) ɢ ɜ ɰɟɥɨɦ ɩɨɜɵɲɚɸɬɫɹ ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɪɚɛɨɬɵ 
ɩɨɞɲɢɩɧɢɤɨɜ ɢ ɧɢɠɧɟɝɨ ɭɩɥɨɬɧɟɧɢɹ. 
 ȼɫɟ ɷɬɨ ɜ ɰɟɥɨɦ ɩɨɜɵɲɚɟɬ ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɪɚɛɨɬɵ 
ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɜɟɪɬɥɸɝɚ. [14] 
 
1 – ɤɨɪɩɭɫ; 2 – ɫɬɜɨɥ; 3 – ɨɩɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ; 4 – ɧɚɩɪɚɜɥɹɸɳɢɣ ɧɢɠɧɢɣ 
ɩɨɞɲɢɩɧɢɤ; 5 – ɧɚɩɪɚɜɥɹɸɳɢɣ ɜɟɪɯɧɢɣ ɩɨɞɲɢɩɧɢɤ; 6 – ɲɬɪɨɩ; 7 – ɨɫɢ; 8 – 
ɫɬɨɣɤɢ; 9 – ɨɬɜɨɞ; 10 – ɩɚɬɪɭɛɨɤ; 11 – ɜɟɪɯɧɟɟ ɧɚɩɨɪɧɨɟ ɭɩɥɨɬɧɟɧɢɟ; 12, 
13,15 – ɝɚɣɤɢ; 14 – ɛɥɨɤ ɧɢɠɧɟɝɨ ɦɚɫɥɹɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ; 16 – ɤɪɵɲɤɚ; 17 – 
ɨɛɨɣɦɚ; 18 – ɫɚɥɶɧɢɤɢ; 19 – ɜɢɧɬɵ; 20 – ɫɬɨɩɨɪɧɵɟ ɝɚɣɤɢ; 21 – ɨɛɨɣɦɚ; 22 – 
ɪɚɞɢɚɥɶɧɨɟ ɨɬɜɟɪɫɬɢɟ; 23 – ɜɬɭɥɤɢ; 24 – ɦɚɧɠɟɬɵ; 25 – ɨɬɜɟɪɫɬɢɟ; 
Ɋɢɫɭɧɨɤ 14 – ȼɟɪɬɥɸɝ ɫ ɩɨɜɵɲɟɧɧɨɣ ɧɚɞɟɠɧɨɫɬɶɸ 
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 1.6. 5 ɋɢɫɬɟɦɚ ɫɢɥɨɜɨɝɨ ɜɟɪɯɧɟɝɨ ɩɪɢɜɨɞɚ. US7584810 (B1) ― 2009-
09-08 
  
 Ɉɛɵɱɧɨ ɜ ɨɛɥɚɫɬɢ ɛɭɪɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɣ ɜɟɪɬɥɸɝ ɹɜɥɹɟɬɫɹ 
ɦɟɯɚɧɢɱɟɫɤɢɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɤɨɬɨɪɨɟ ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɟɪɠɢɬ ɜɟɫ ɛɭɪɢɥɶɧɨɣ 
ɤɨɥɨɧɧɵ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɪɚɳɟɧɢɟ ɛɭɪɢɥɶɧɨɣ ɤɨɥɨɧɧɵ. ɋɢɥɨɜɨɣ ɜɟɪɬɥɸɝ 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɟɩɨɞɜɢɠɧɭɸ ɱɚɫɬɶ, ɤɨɬɨɪɚɹ ɫɨɟɞɢɧɟɧɚ ɫ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ 
ɜ ɷɬɨɦ ɫɥɭɱɚɟ, ɞɜɭɦɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɞɜɢɝɚɬɟɥɹɦɢ ɢ ɜɪɚɳɚɸɳɟɣɫɹ ɱɚɫɬɶɸ, 
ɤɨɬɨɪɚɹ ɫɨɟɞɢɧɟɧɚ ɫ ɛɭɪɢɥɶɧɨɣ ɤɨɥɨɧɧɨɣ. ɋɢɥɨɜɨɣ ɜɟɪɬɥɸɝ ɩɨɡɜɨɥɹɟɬ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɛɴɟɦɧɵɣ ɩɨɬɨɤ ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɢɥɢ ɜɨɡɞɭɯɚ ɨɬ 
ɧɟɩɨɞɜɢɠɧɨɣ ɱɚɫɬɢ ɞɨ ɜɪɚɳɚɸɳɟɣɫɹ ɱɚɫɬɢ ɛɟɡ ɭɬɟɱɤɢ. 
 ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɞɚɧɧɨɝɨ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ 
ɨɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɪɟɞɫɬɜɨ ɞɥɹ ɩɪɢɤɪɟɩɥɟɧɢɹ ɜɟɪɬɥɸɝɚ ɤ ɭɡɥɭ ɩɨɞɜɢɠɧɨɣ 
ɪɚɦɵ, ɤɨɬɨɪɵɣ ɦɟɯɚɧɢɱɟɫɤɢ ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ 
ɬɨɱɟɤ ɤɪɟɩɥɟɧɢɹ. 
 ȼɟɪɯɧɢɣ ɫɢɥɨɜɨɣ ɩɪɢɜɨɞ ɢɦɟɟɬ ɩɨɞɜɢɠɧɭɸ ɪɚɦɭ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ 
ɦɟɧɶɲɟɣ ɦɟɪɟ ɩɨ ɞɜɭɦ ɬɪɭɛɤɚɦ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɱɚɫɬɶɸ ɛɚɲɧɢ. Ɍɪɭɛɵ 
ɦɨɝɭɬ ɛɵɬɶ ɨɩɨɪɚɦɢ ɛɚɲɧɢ ɢɥɢ ɜɵɲɤɢ. Ɍɪɭɛɵ ɦɨɝɭɬ ɛɵɬɶ ɧɚɛɨɪɨɦ ɪɟɥɶɫɨɜ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɨɩɨɪɚɯ ɛɭɪɨɜɨɣ ɜɵɲɤɢ, ɬɚɤɢɯ ɤɚɤ ɧɚɛɨɪ ɫɬɚɥɶɧɵɯ ɪɟɥɶɫɨɜ, 
ɩɪɢɜɚɪɟɧɧɵɯ ɤ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɛɭɪɨɜɨɣ ɜɵɲɤɢ. 
 ȼɟɪɯɧɢɣ ɫɢɥɨɜɨɣ ɩɪɢɜɨɞ ɜɤɥɸɱɚɟɬ ɜɪɚɳɚɸɳɢɣɫɹ ɩɪɢɜɨɞɧɨɣ ɜɚɥ, 
ɜɪɚɳɚɸɳɢɣɫɹ ɩɨ ɨɫɢ. ɋɢɥɨɜɨɣ ɜɟɪɬɥɸɝ ɩɨɥɭɱɚɟɬ ɩɢɬɚɧɢɟ ɨɬ, ɩɨ ɦɟɧɶɲɟɣ 
ɦɟɪɟ, ɞɜɭɯ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɞɜɢɝɚɬɟɥɟɣ. ȼɪɚɳɚɸɳɢɣɫɹ ɩɪɢɜɨɞɧɨɣ ɜɚɥ ɢɦɟɟɬ 
ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɨɬ 0 ɞɨ 150 ɨɛɨɪɨɬɨɜ ɜ ɦɢɧɭɬɭ. 
 ȼɧɭɬɪɢ ɛɭɪɨɜɨɣ ɜɵɲɤɢ 15, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɛɚɲɧɟɣ ɜ ɞɪɭɝɨɦ 
ɜɚɪɢɚɧɬɟ ɨɫɭɳɟɫɬɜɥɟɧɢɹ, ɢɦɟɟɬɫɹ ɩɨɞɜɢɠɧɚɹ ɪɚɦɚ 12, ɤɨɬɨɪɚɹ 
ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɬɪɭɛɚɦɢ 14 ɢ 16, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ ɧɚ 
ɪɟɥɶɫɵ, ɤɨɬɨɪɵɟ ɧɟ ɩɨɤɚɡɚɧɵ. 
Ɍɪɭɛɵ ɦɨɝɭɬ ɛɵɬɶ ɤɪɭɝɥɵɦɢ, ɷɥɥɢɩɫɨɢɞɧɵɦɢ ɢɥɢ ɤɜɚɞɪɚɬɧɵɦɢ 
ɬɪɭɛɱɚɬɵɦɢ. Ɋɟɥɶɫɵ ɦɨɝɭɬ ɛɵɬɶ ɫɬɚɥɶɧɵɦɢ ɤɚɧɚɥɚɦɢ. 
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 ɉɨɞɜɢɠɧɚɹ ɪɚɦɚ 12 ɢɦɟɟɬ ɤɨɪɩɭɫ 11. ɇɟɫɭɳɚɹ ɪɚɦɚ ɩɨɞɞɟɪɠɢɜɚɟɬ, ɩɨ 
ɦɟɧɶɲɟɣ ɦɟɪɟ, ɞɜɚ ɲɤɢɜɧɵɯ ɭɡɥɚ 50 ɢ 52, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ 
ɫ ɩɨɞɴɟɦɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ 103 ɢ 105. ɋɪɟɞɫɬɜɨ ɩɨɞɴɟɦɚ ɩɨɡɜɨɥɹɟɬ ɩɨɞɧɢɦɚɬɶ 
ɢ ɨɩɭɫɤɚɬɶ ɫɢɥɨɜɨɣ ɜɟɪɯɧɢɣ ɩɪɢɜɨɞ, ɜɟɪɬɢɤɚɥɶɧɨ. 
 ɉɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɞɜɚ ɜɟɪɯɧɢɯ ɭɫɬɪɨɣɫɬɜɚ ɤɪɟɩɥɟɧɢɹ ɩɨɞɜɢɠɧɨɣ ɪɚɦɵ 
ɢ ɞɜɚ ɭɫɬɪɨɣɫɬɜɚ ɤɪɟɩɥɟɧɢɹ ɧɢɠɧɟɣ ɪɚɦɵ ɧɟɩɨɞɜɢɠɧɨ ɡɚɤɪɟɩɥɟɧɵ ɧɚ 
ɩɨɞɜɢɠɧɨɣ ɪɚɦɟ, ɛɥɢɠɚɣɲɟɣ ɤ ɜɟɪɯɧɟɦɭ ɜɟɪɬɥɸɠɧɨɦɭ ɞɜɢɝɚɬɟɥɸ. Ʉɪɟɩɥɟɧɢɹ 
ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɜɚɪɟɧɵ, ɩɪɢɤɥɟɟɧɵ ɢɥɢ ɢɧɵɦ ɨɛɪɚɡɨɦ ɩɪɢɤɪɟɩɥɟɧɵ ɤ 
ɩɨɞɜɢɠɧɨɣ ɪɚɦɟ. ɇɚ ɪɢɫɭɧɤɟ 10 ɩɨɤɚɡɚɧ ɜɚɪɢɚɧɬ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫ ɱɟɬɵɪɶɦɹ 
ɤɪɟɩɥɟɧɢɹɦɢ ɧɢɠɧɟɣ ɱɚɫɬɢ ɩɨɞɜɢɠɧɨɝɨ ɤɚɪɤɚɫɚ, ɯɨɬɹ ɧɚ ɷɬɨɦ ɜɢɞɟ ɫɩɟɪɟɞɢ 
ɬɨɥɶɤɨ ɞɜɚ ɩɨɤɚɡɚɧɵ ɤɚɤ ɷɥɟɦɟɧɬɵ 20 ɢ 22. Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɷɬɨɬ 
ɜɚɪɢɚɧɬ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɢɦɟɟɬ ɱɟɬɵɪɟ ɜɟɪɯɧɢɯ ɤɚɪɤɚɫɧɵɯ ɤɪɟɩɥɟɧɢɹ, ɯɨɬɹ ɧɚ 
ɷɬɨɦ ɜɢɞɟ ɬɨɥɶɤɨ ɞɜɚ ɩɨɤɚɡɚɧɵ ɤɚɤ ɷɥɟɦɟɧɬɵ 24 ɢ 26. 
 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɞɜɢɝɚɬɟɥɶ ɩɪɢɜɨɞɢɬ ɜ ɞɟɣɫɬɜɢɟ ɜɟɪɯɧɢɣ ɫɢɥɨɜɨɣ 
ɩɪɢɜɨɞ 28. ɇɚ ɪɢɫɭɧɤɟ 3, ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɞɜɢɝɚɬɟɥɢ, 38 ɢ 39 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɩɪɚɜɥɹɸɬ ɫɢɥɨɜɵɦ ɜɟɬɥɸɝɨɦ. 
 ȼɨɡɜɪɚɳɚɹɫɶ ɤ ɪɢɫɭɧɤɭ 10 ɫɢɥɨɜɨɣ ɩɪɢɜɨɞ 28 ɧɚɞɟɠɧɨ ɡɚɤɪɟɩɥɟɧ ɧɚ 
ɩɨɞɜɢɠɧɨɣ ɪɚɦɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɧɨɠɟɫɬɜɚ ɫɨɟɞɢɧɢɬɟɥɟɣ. ɇɚ ɷɬɨɦ ɜɢɞɟ 
ɫɩɟɪɟɞɢ ɫɨɟɞɢɧɢɬɟɥɢ 30 ɢ 32 ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɧɢɠɧɢɦɢ ɤɪɟɩɥɟɧɢɹɦɢ 20 ɢ 
22 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɚ ɫɨɟɞɢɧɢɬɟɥɢ 33 ɢ 34 ɜɯɨɞɹɬ ɜ ɡɚɰɟɩɥɟɧɢɟ ɫ ɜɟɪɯɧɢɦɢ 










Ɋɢɫɭɧɨɤ 15 - ȼɢɞ ɫɛɨɤɭ ɢ ɫɩɟɪɟɞɢ ɫɢɥɨɜɨɝɨ ɩɪɢɜɨɞɚ, ɫɨɩɪɹɠɟɧɧɨɝɨ ɫ 
ɩɨɞɜɢɠɧɨɣ ɪɚɦɨɣ, ɛɟɡ ɫɨɟɞɢɧɢɬɟɥɟɣ ɧɚ ɛɚɲɧɟ, ɤɬɨɪɚɹ ɢɡɨɛɪɚɠɟɧɚ ɜ ɜɢɞɟ 
ɜɵɲɤɢ. 
 
 1.6.6 ɋɩɨɫɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɢɥɨɜɨɝɨ ɜɟɪɬɥɸɝɚ ɫ ɧɚɤɥɨɧɨɦ. 
US8807208 (B1) 
 
 ɋɭɳɟɫɬɜɭɟɬ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɫɩɨɫɨɛɟ ɛɭɪɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɡɥɚ 
ɫɢɥɨɜɨɝɨ ɜɟɪɬɥɸɝɚ ɩɨɞɜɟɲɟɧɧɨɝɨ ɤ ɩɨɞɴɟɦɧɨɦɭ ɫɪɟɞɫɬɜɭ, ɧɚɩɪɢɦɟɪ 
ɩɨɞɜɢɠɧɨɦɭ ɛɥɨɤɭ, ɨɛɪɚɡɭɸɳɟɦɭ ɭɡɟɥ ɩɨɜɨɪɨɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ 
ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɧɚɤɥɨɧɹɬɶ ɫɢɫɬɟɦɭ 
ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ ɜɵɪɚɜɧɢɜɚɧɢɹ ɨɫɢ ɜɟɪɬɥɸɝɚ ɫ ɛɭɪɨɜɨɣ 
ɤɨɥɨɧɧɨɣ. 
 ɋɢɥɨɜɨɣ ɜɟɪɬɥɸɝ ɹɜɥɹɟɬɫɹ ɨɬɪɚɫɥɟɜɵɦ ɬɟɪɦɢɧɨɦ, ɢɡɜɟɫɬɧɵɦ 
ɫɩɟɰɢɚɥɢɫɬɚɦ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ ɬɟɯɧɢɤɢ, ɞɥɹ ɨɩɢɫɚɧɢɹ ɛɭɪɨɜɨɣ ɦɚɲɢɧɵ, 
ɢɫɩɨɥɶɡɭɟɦɨɣ ɫ ɬɪɭɛɱɚɬɵɦɢ ɬɪɭɛɚɦɢ ɢɥɢ ɛɭɪɢɥɶɧɵɦɢ ɬɪɭɛɚɦɢ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɮɬɹɧɵɯ ɫɤɜɚɠɢɧ. Ɍɢɩɢɱɧɵɣ ɫɢɥɨɜɨɣ ɜɟɪɬɥɸɝ ɜɵɩɨɥɧɹɟɬ, ɩɨ 
ɦɟɧɶɲɟɣ ɦɟɪɟ, ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ: ɨɛɟɫɩɟɱɟɧɢɟ ɤɪɭɬɹɳɟɝɨ 
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ɦɨɦɟɧɬɚ ɞɥɹ ɜɪɚɳɟɧɢɹ ɬɪɭɛɵ, ɩɨɞɞɟɪɠɚɧɢɟ ɜɟɫɚ ɜɪɚɳɚɸɳɟɣɫɹ ɛɭɪɢɥɶɧɨɣ 
ɤɨɥɨɧɧɵ, ɪɚɡɦɟɳɟɧɢɟ ɭɩɥɨɬɧɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɩɟɪɟɤɚɱɤɭ 
ɜɵɫɨɤɨɧɚɩɨɪɧɵɯ ɛɭɪɨɜɵɯ ɪɚɫɬɜɨɪɨɜ. 
 ȼ ɧɚɫɬɨɹɳɟɦ ɢɡɨɛɪɟɬɟɧɢɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɩɨɫɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɢɥɨɜɨɝɨ 
ɜɟɪɬɥɸɝɚ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɝɨ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɜɵɲɟ ɬɪɟɛɨɜɚɧɢɹɦ, ɞɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫ ɦɚɱɬɨɣ ɛɭɪɨɜɨɣ ɜɵɲɤɢ ɢɥɢ ɛɭɪɨɜɨɣ ɜɵɲɤɨɣ. ɇɚɫɬɨɹɳɟɟ 
ɢɡɨɛɪɟɬɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɩɨɫɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɭɧɤɰɢɢ ɧɚɤɥɨɧɚ 
ɩɨɜɨɪɨɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɛɨɥɶɲɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɚ ɬɚɤɠɟ 
ɷɤɨɧɨɦɢɸ ɡɚɬɪɚɬ ɢ ɜɪɟɦɟɧɢ ɩɪɢ ɦɚɧɢɩɭɥɹɰɢɢ ɫ ɬɪɭɛɤɚɦɢ ɢɥɢ ɛɭɪɢɥɶɧɵɦɢ 
ɬɪɭɛɚɦɢ. 
 ɍɡɟɥ ɫɢɥɨɜɨɝɨ ɜɟɪɬɥɸɝɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɢɥɨɜɨɣ ɜɟɪɬɥɸɝ ɢ 
ɝɢɞɪɨɰɢɥɢɧɞɪ ɧɚɤɥɨɧɚ. 
 ȼ ɜɚɪɢɚɧɬɚɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɧɚɫɬɨɹɳɟɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɭɡɟɥ ɰɢɥɢɧɞɪɚ 
ɧɚɤɥɨɧɚ ɩɪɢɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɬɟɤɭɱɟɣ ɫɪɟɞɨɣ ɨɬ ɫɢɥɨɜɨɝɨ 
ɜɟɬɪɥɸɝɚ ɞɥɹ ɩɨɞɚɱɢ ɷɧɟɪɝɢɢ ɢ ɩɪɢɜɨɞɢɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɱɚɫɬɢɱɧɨ ɢɡ ɨɬɞɟɥɶɧɨɣ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɥɢɧɢɢ ɞɥɹ ɬɟɤɭɱɟɣ ɫɪɟɞɵ, ɫɨɟɞɢɧɟɧɧɨɣ ɫ ɛɥɨɤɨɦ ɰɢɥɢɧɞɪɚ 
ɧɚɤɥɨɧɚ. ɗɬɨ ɧɨɜɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɭɧɤɰɢɸ ɧɚɤɥɨɧɚ ɫ 
ɞɨɛɚɜɥɟɧɢɟɦ ɬɨɥɶɤɨ ɨɞɧɨɝɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɲɥɚɧɝɚ ɤ ɫɭɳɟɫɬɜɭɸɳɟɦɭ 
ɨɛɨɪɭɞɨɜɚɧɢɸ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɷɤɨɧɨɦɢɢ ɡɚɬɪɚɬ ɢ ɩɨɡɜɨɥɹɟɬ ɫɜɟɪɬɵɜɚɬɶ ɜɫɟ 
ɧɟɨɛɯɨɞɢɦɵɟ ɲɥɚɧɝɢ ɧɚ ɨɞɧɨɣ ɤɚɬɭɲɤɟ ɲɥɚɧɝɚ. 
 ɂɫɩɨɥɶɡɭɟɦɵɣ ɡɞɟɫɶ ɬɟɪɦɢɧ «ɲɥɚɧɝ» ɦɨɠɟɬ ɨɬɧɨɫɢɬɶɫɹ ɤ ɥɸɛɨɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɭ ɞɥɹ ɬɟɤɭɱɟɣ ɫɪɟɞɵ, ɢɫɩɨɥɶɡɭɟɦɨɦɭ ɞɥɹ ɩɨɞɚɱɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 
ɠɢɞɤɨɫɬɟɣ ɢɥɢ ɞɪɭɝɢɯ ɬɟɤɭɱɢɯ ɫɪɟɞ. 
 ȼ ɜɚɪɢɚɧɬɚɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɩɨɫɨɛɚ ɨɬɞɟɥɶɧɚɹ ɥɢɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ 
ɠɢɞɤɨɫɬɢ ɦɨɠɟɬ ɩɪɨɯɨɞɢɬɶ ɱɟɪɟɡ ɭɡɟɥ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɲɥɚɧɝɨɜɨɝɨ ɛɚɪɚɛɚɧɚ. 
Ɉɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɦɵɣ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɲɥɚɧɝɨɜɵɣ ɛɚɪɚɛɚɧ ɜ ɫɛɨɪɟ ɞɥɹ 
ɫɢɥɨɜɨɝɨ ɜɟɪɬɥɸɝɚ ɢɦɟɟɬ ɬɪɢ ɲɥɚɧɝɚ, ɜɤɥɸɱɚɹ ɞɜɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɲɥɚɧɝɚ ɢ 
ɞɪɟɧɚɠɧɵɣ ɲɥɚɧɝ. 
 ɇɚɫɬɨɹɳɟɟ ɢɡɨɛɪɟɬɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɩɨɫɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɞɨɛɚɜɥɟɧɧɨɣ ɮɭɧɤɰɢɢ ɧɚɤɥɨɧɚ ɩɨɜɨɪɨɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɦɨɳɧɨɫɬɢ ɫ 
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ɞɨɛɚɜɥɟɧɢɟɦ ɱɟɬɜɟɪɬɨɝɨ ɲɥɚɧɝɚ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɫ 
ɦɢɧɢɦɚɥɶɧɵɦ ɢɡɦɟɧɟɧɢɟɦ ɞɥɹ ɭɡɥɚ ɤɚɬɭɲɤɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɲɥɚɧɝɚ ɢ 
ɩɨɜɨɪɨɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 
 ɍɡɟɥ 2 ɫɢɥɨɜɨɝɨ ɜɟɪɬɥɸɝɚ ɫ ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɦɨɠɟɬ ɛɵɬɶ 
ɩɪɢɤɪɟɩɥɟɧ ɤ ɫɨɟɞɢɧɢɬɟɥɶɧɨɦɭ ɫɪɟɞɫɬɜɭ 18. ɋɪɟɞɫɬɜɨ ɫɨɟɞɢɧɟɧɢɹ ɦɨɠɟɬ 
ɫɨɞɟɪɠɚɬɶ ɩɟɪɜɭɸ ɫɬɨɪɨɧɭ 19a, ɩɪɨɯɨɞɹɳɭɸ ɧɚɞ ɨɞɧɨɣ ɫɬɨɪɨɧɨɣ ɩɨɜɨɪɨɬɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ 10 ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ, ɢ ɜɬɨɪɭɸ ɫɬɨɪɨɧɭ 19b, ɩɪɨɯɨɞɹɳɭɸ 
ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɫɬɨɪɨɧɟ ɩɨɜɨɪɨɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 10 ɞɥɹ ɦɨɳɧɨɫɬɢ. 
 ȼ ɜɚɪɢɚɧɬɚɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɨɟɞɢɧɢɬɟɥɶɧɨɟ ɫɪɟɞɫɬɜɨ 18 ɦɨɠɟɬ ɛɵɬɶ 
ɩɪɢɤɪɟɩɥɟɧɨ ɤ ɩɨɜɨɪɨɬɧɨɦɭ ɭɫɬɪɨɣɫɬɜɭ ɩɢɬɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɫɪɟɞɫɬɜ 
ɫɨɟɞɢɧɟɧɢɹ 24a ɢ 24b, ɬɚɤɢɯ ɤɚɤ ɩɚɪɚ ɲɬɢɮɬɨɜ, ɤɨɬɨɪɵɟ ɩɪɨɯɨɞɹɬ ɜ ɤɨɪɩɭɫ 11 
ɜɟɪɬɥɸɝɚ 10. 
 ɇɚɤɥɨɧɧɚɹ ɩɥɚɫɬɢɧɚ 26 ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɤɨɪɩɭɫɟ 11 ɫɢɥɨɜɨɝɨ 
ɜɟɪɬɥɸɝɚ ɢ ɜɨɤɪɭɝ ɲɬɢɮɬɚ 24b ɡɚɩɨɪɚ. 
 Ʉɥɚɩɚɧ 57 ɧɚɤɥɨɧɚ ɦɨɠɟɬ ɫɨɨɛɳɚɬɶɫɹ ɩɨ ɬɟɤɭɱɟɣ ɫɪɟɞɟ ɦɟɠɞɭ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ 55 ɢ ɛɥɨɤɨɦ 32 ɧɚɤɥɨɧɧɨɝɨ 
ɰɢɥɢɧɞɪɚ.  
 Ʉɥɚɩɚɧ 57 ɧɚɤɥɨɧɚ ɦɨɠɟɬ ɩɨɞɚɜɚɬɶ ɬɟɤɭɱɭɸ ɫɪɟɞɭ ɜ ɨɬɜɟɪɫɬɢɟ 46. ȼ 
ɜɚɪɢɚɧɬɚɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɵɱɚɝ 56 ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɞɢɫɬɚɧɰɢɨɧɧɨɦ 
ɭɩɪɚɜɥɟɧɢɢ 55 ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɜ ɞɟɣɫɬɜɢɟ ɩɨɜɨɪɨɬɧɵɣ ɤɥɚɩɚɧ 57 ɞɥɹ ɧɚɤɥɨɧɚ 
ɩɨɜɨɪɨɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɩɨɡɜɨɥɹɹ ɠɢɞɤɨɫɬɢ ɬɟɱɶ ɜ ɭɞɥɢɧɢɬɟɥɶɧɨɟ ɨɬɜɟɪɫɬɢɟ 
46. 
 Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ 55 ɦɨɠɟɬ ɨɬɜɨɞɢɬɶ 
ɩɨɜɨɪɨɬɧɵɣ ɦɟɯɚɧɢɡɦ, ɜɵɡɵɜɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ ɬɟɤɭɱɭɸ ɫɪɟɞɭ ɢɡ 
ɩɨɜɨɪɨɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɩɨɞɚɱɢ ɞɚɜɥɟɧɢɹ  ɜ ɨɬɜɨɞɧɨɟ ɨɬɜɟɪɫɬɢɟ 48 ɭɡɥɚ 32 
ɰɢɥɢɧɞɪɚ ɧɚɤɥɨɧɚ. 
 ȼ ɜɚɪɢɚɧɬɚɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɤɥɚɩɚɧ ɧɚɤɥɨɧɚ ɡɚɫɬɚɜɥɹɟɬ ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ 
ɠɢɞɤɨɫɬɶ ɩɨɫɬɭɩɚɬɶ ɜ ɨɬɜɟɪɫɬɢɟ ɧɚ ɭɡɥɟ 32 ɰɢɥɢɧɞɪɚ ɧɚɤɥɨɧɚ, ɪɚɫɲɢɪɹɹ 
ɰɢɥɢɧɞɪ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɧɚɤɥɨɧɹɹ ɟɝɨ ɩɨɞ ɭɝɥɨɦ ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ 
ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɩɪɟɤɪɚɬɢɬɫɹ ɩɨɜɨɪɨɬ ɩɨɜɨɪɨɬɧɨɝɨ ɦɟɯɚɧɢɡɦɚ. 
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 ɋɪɟɞɫɬɜɨ ɨɬɜɨɞɚ ɫɢɥɨɜɨɝɨ ɜɟɪɬɥɸɝɚ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɦɟɳɟɧɨ ɜɧɭɬɪɢ 
ɛɥɨɤɚ 304 ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɤɥɚɩɚɧɨɜ ɧɚ ɰɢɥɢɧɞɪɟ. 
 ȼɚɪɢɚɧɬɵ ɩɨɜɨɪɨɬɚ ɫɢɥɨɜɨɝɨ ɜɟɪɬɥɸɝɚ  ɦɨɝɭɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɫɬɟɪɠɟɧɶ 
300 ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫ ɛɭɪɢɥɶɧɨɣ ɬɪɭɛɨɣ 301. 
 ȼɟɪɬɥɸɝ  ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɩɨɜɨɪɨɬɧɵɣ ɬɨɪɦɨɡ 302 ɢ ɛɥɨɤ 304 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɤɥɚɩɚɧɨɜ ɪɹɞɨɦ ɫ ɬɨɪɦɨɡɨɦ. 
 ɉɟɪɜɨɟ ɜɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ 306 ɞɥɹ ɢ ɜɬɨɪɨɟ ɨɬɜɟɪɫɬɢɟ 308 ɦɨɝɭɬ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɠɢɞɤɨɫɬɢ ɜ 
ɩɨɜɨɪɨɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 10. Ɉɩɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ 314 ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ 
ɤɨɪɩɭɫɟ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ ɢ ɫɨɟɞɢɧɹɬɶɫɹ ɫɨ ɲɬɨɤɨɦ. Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ 
ɞɜɢɝɚɬɟɥɶ 316 ɦɨɠɟɬ ɜɪɚɳɚɬɶ ɲɬɨɤ, ɩɨɞɞɟɪɠɢɜɚɟɦɵɣ ɭɩɨɪɧɵɦ ɩɨɞɲɢɩɧɢɤɨɦ. 
 ȼ ɜɚɪɢɚɧɬɚɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɪɟɞɫɬɜɨ ɜɬɹɝɢɜɚɧɢɹ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ 
ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɨɛɪɚɬɧɵɯ ɤɥɚɩɚɧɨɜ ɢ ɤɥɚɩɚɧ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɢ ɫɛɪɨɫɚ 
ɞɚɜɥɟɧɢɹ. ȼ ɜɚɪɢɚɧɬɚɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɪɟɞɫɬɜɚ ɜɬɹɝɢɜɚɧɢɹ ɦɨɝɭɬ ɛɵɬɶ 
ɫɨɟɞɢɧɟɧɵ ɫ ɜɬɹɝɢɜɚɸɳɢɦ ɲɥɚɧɝɨɦ 61 ɞɥɹ ɩɪɨɬɟɤɚɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ 
ɠɢɞɤɨɫɬɢ ɤ ɰɢɥɢɧɞɪɭ ɜɬɹɝɢɜɚɧɢɹ. 
 ȼ ɜɚɪɢɚɧɬɚɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ ɬɟɤɭɱɭɸ ɫɪɟɞɭ ɦɨɠɧɨ 
ɩɟɪɟɦɟɳɚɬɶ ɱɟɪɟɡ ɤɥɚɩɚɧ 57 ɧɚɤɥɨɧɚ ɫ ɩɨɦɨɳɶɸ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɧɚɫɨɫɚ 111. 
 ȼ ɜɚɪɢɚɧɬɚɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɭɡɟɥ 2 ɩɨɜɨɪɨɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ 
ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɭɡɟɥ 60 
ɛɚɪɚɛɚɧɚ ɞɥɹ ɲɥɚɧɝɚ, ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɫɨɟɞɢɧɟɧɧɵɣ ɦɟɠɞɭ ɤɥɚɩɚɧɨɦ 57 
ɧɚɤɥɨɧɚ ɢ ɭɞɥɢɧɢɬɟɥɶɧɵɦ ɨɬɜɟɪɫɬɢɟɦ 46. 
 Ɍɚɤɠɟ ɩɨɤɚɡɚɧ ɩɨɪɬ 112 ɞɥɹ ɩɪɨɬɟɤɚɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɠɢɞɤɨɫɬɢ ɢɡ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɢɫɬɨɱɧɢɤɚ 49. 
 Ɉɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɤɥɚɩɚɧɨɜ ɜ ɛɥɨɤɟ ɤɨɥɥɟɤɬɨɪɚ ɤɥɚɩɚɧɚ ɦɨɝɭɬ 
ɩɪɨɩɭɫɤɚɬɶ ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ ɠɢɞɤɨɫɬɶ ɜ ɨɬɜɨɞɹɳɟɟ ɨɬɜɟɪɫɬɢɟ 48, ɨɬɜɨɞɹ 
ɩɨɜɨɪɨɬɧɵɣ ɦɟɯɚɧɢɡɦ, ɩɨɤɚ ɨɧ ɧɟ ɨɝɪɚɧɢɱɟɧ ɪɟɝɭɥɢɪɭɟɦɵɦ ɭɩɨɪɨɦ. 
 Ɍɨɱɧɚɹ ɨɪɢɟɧɬɚɰɢɹ ɜɟɪɬɥɸɝɚ ɦɨɠɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ ɫ ɩɨɦɨɳɶɸ 
ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɭɩɨɪɚ 27. Ɋɟɝɭɥɢɪɭɟɦɵɣ ɫɬɨɩɨɪ ɦɨɠɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ ɩɨɞ 
ɪɚɡɧɵɦɢ ɭɝɥɚɦɢ ɜɨɤɪɭɝ ɰɟɧɬɪɚɥɶɧɨɣ ɬɨɱɤɢ 31 ɫɤɜɨɡɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 30. 
43 
 
 ȼ ɜɚɪɢɚɧɬɚɯ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɟɝɭɥɢɪɭɟɦɵɣ ɫɬɨɩɨɪ 27 ɦɨɠɟɬ ɛɵɬɶ 
ɡɚɮɢɤɫɢɪɨɜɚɧ ɜ ɩɨɥɨɠɟɧɢɢ ɫ ɩɨɦɨɳɶɸ ɫɬɨɩɨɪɧɨɣ ɝɚɣɤɢ 18. Ɋɟɝɭɥɢɪɭɟɦɵɣ 
ɫɬɨɩɨɪ 27 ɦɨɠɟɬ ɨɝɪɚɧɢɱɢɜɚɬɶ ɜɪɚɳɟɧɢɟ ɩɨɜɨɪɨɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ 
ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɜɨɪɨɬɚ, ɩɨ ɫɭɳɟɫɬɜɭ, ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ. 
 Ʉɨɝɞɚ ɭɡɟɥ 32 ɰɢɥɢɧɞɪɚ ɧɚɤɥɨɧɚ ɭɞɥɢɧɹɟɬ ɰɢɥɢɧɞɪ 40, ɩɨɜɨɪɨɬɧɵɣ 
ɤɪɨɧɲɬɟɣɧ 10 ɦɨɠɟɬ ɨɬɤɥɨɧɹɬɶɫɹ ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɢ ɦɨɠɟɬ ɛɵɬɶ 
ɧɚɤɥɨɧɟɧ ɞɨ ɩɨɥɧɨɝɨ ɜɵɞɜɢɠɟɧɢɹ ɰɢɥɢɧɞɪɚ. Ʉɨɝɞɚ ɰɢɥɢɧɞɪ ɜɬɹɝɢɜɚɟɬɫɹ, 
ɩɨɜɨɪɨɬɧɵɣ ɤɪɨɧɲɬɟɣɧ ɦɨɠɧɨ ɩɨɜɨɪɚɱɢɜɚɬɶ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ, ɱɬɨɛɵ ɩɟɪɟɦɟɫɬɢɬɶ ɟɝɨ ɩɨɞ ɬɪɟɛɭɟɦɵɦ ɭɝɥɨɦ ɜ ɩɪɟɞɟɥɚɯ 
ɞɢɚɩɚɡɨɧɚ ɜɪɚɳɟɧɢɹ. ɍɡɟɥ 32 ɰɢɥɢɧɞɪɚ ɧɚɤɥɨɧɚ ɦɨɠɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶ 
ɨɩɪɨɤɢɞɵɜɚɧɢɟ ɩɨɜɨɪɨɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 10 ɫɢɥɵ ɜɨɤɪɭɝ ɰɟɧɬɪɚɥɶɧɨɣ ɬɨɱɤɢ 31 
ɧɚ ɭɝɨɥ 91 ɧɚɤɥɨɧɚ. ɉɨɥɧɨɟ ɪɚɫɲɢɪɟɧɢɟ ɰɢɥɢɧɞɪɚ ɦɨɠɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ ɞɥɹ 
ɭɩɪɚɜɥɟɧɢɹ ɭɝɥɨɦ 91 ɧɚɤɥɨɧɚ. ɍɝɨɥ ɧɚɤɥɨɧɚ ɦɨɠɟɬ ɛɵɬɶ ɡɚɞɚɧɧɵɦ ɭɝɥɨɦ 
ɧɚɤɥɨɧɚ.  
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 Ʉɚɤ ɩɪɚɜɢɥɨ, ɜ ɫɜɹɡɢ ɫ ɧɚɫɬɨɹɳɢɦ ɢɡɨɛɪɟɬɟɧɢɟɦ ɫɢɥɨɜɨɣ ɜɟɪɬɥɸɝ 
ɹɜɥɹɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨɦ ɞɥɹ ɜɪɚɳɟɧɢɹ ɛɭɪɢɥɶɧɨɣ ɤɨɥɨɧɧɵ ɜ ɫɬɜɨɥɟ ɫɤɜɚɠɢɧɵ 
(ɬɚɤɨɣ ɤɚɤ ɧɟɮɬɹɧɚɹ ɢɥɢ ɝɚɡɨɜɚɹ ɫɤɜɚɠɢɧɚ). ȼ ɫɜɨɟɣ ɩɪɨɫɬɟɣɲɟɣ ɮɨɪɦɟ 
ɫɢɥɨɜɨɣ ɜɟɪɬɥɸɝ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɫɬɪɨɣɫɬɜɨ, ɫɨɞɟɪɠɚɳɟɟ ɩɪɢɜɨɞɢɦɵɣ ɜ 
ɞɜɢɠɟɧɢɟ ɮɥɸɢɞɨɦ (ɨɛɵɱɧɨ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ) ɞɜɢɝɚɬɟɥɶ, ɤɨɬɨɪɵɣ ɜɪɚɳɚɟɬ 
ɩɪɢɜɨɞɧɨɟ ɡɭɛɱɚɬɨɟ ɤɨɥɟɫɨ. ɉɪɢɜɨɞɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɤɪɟɩɥɟɧɨ ɤ ɲɬɨɤɭ 
(ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɪɨɬɤɚɹ ɬɪɭɛɱɚɬɚɹ ɫɟɤɰɢɹ), ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɪɟɡɶɛɨɜɨɟ 
ɫɨɟɞɢɧɟɧɢɟ ɧɚ ɟɝɨ ɧɢɠɧɟɦ ɤɨɧɰɟ ɢ ɨɬɜɟɪɫɬɢɟ, ɱɟɪɟɡ ɤɨɬɨɪɨɟ ɦɨɠɧɨ ɡɚɤɚɱɢɜɚɬɶ 
ɛɭɪɨɜɵɟ ɪɚɫɬɜɨɪɵ. ȼɪɚɳɚɸɳɚɹɫɹ ɛɭɪɢɥɶɧɚɹ ɤɨɥɨɧɧɚ ɫ ɪɟɡɶɛɨɣ ɡɚɰɟɩɥɹɟɬɫɹ ɧɚ 
ɧɢɠɧɟɦ ɤɨɧɰɟ ɲɬɨɤɚ. Ɂɚɬɟɦ ɛɭɪɨɜɵɟ ɪɚɫɬɜɨɪɵ ɦɨɠɧɨ ɡɚɤɚɱɢɜɚɬɶ ɱɟɪɟɡ 
ɨɬɜɟɪɫɬɢɟ ɫɬɜɨɥɚ ɢ ɜ ɨɬɜɟɪɫɬɢɟ ɛɭɪɢɥɶɧɨɣ ɤɨɥɨɧɧɵ. 
 ɒɚɪɧɢɪɵ ɦɨɳɧɨɫɬɢ, ɜ ɨɛɳɟɦ ɫɦɵɫɥɟ, ɯɨɪɨɲɨ ɢɡɜɟɫɬɧɵ ɜ 
ɩɪɟɞɲɟɫɬɜɭɸɳɟɦ ɭɪɨɜɧɟ ɬɟɯɧɢɤɢ. U.S. Pat. ȼ ɩɚɬɟɧɬɚɯ ɋɒȺ 4074775 ɢ 
4574893 ɪɚɫɤɪɵɬɵ ɩɪɢɦɟɪɧɵɟ ɜɚɪɢɚɧɬɵ ɜɵɩɨɥɧɟɧɢɹ ɩɨɜɨɪɨɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ. Ɉɞɧɚɤɨ ɢɡɜɟɫɬɧɵɟ ɢɡɜɟɫɬɧɵɟ ɩɨɜɨɪɨɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
ɦɨɳɧɨɫɬɢ ɢɦɟɸɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɫɬɪɭɤɬɭɪɧɵɟ ɩɪɢɡɧɚɤɢ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɨɪɨɝɨɝɨ ɪɟɦɨɧɬɚ ɩɪɢ ɢɡɧɚɲɢɜɚɧɢɢ ɜɟɪɬɥɸɝɚ. Ʉɥɸɱɟɜɵɦ 
ɷɥɟɦɟɧɬɨɦ ɫɢɥɨɜɵɯ ɜɟɪɬɥɸɝɨɜ ɹɜɥɹɟɬɫɹ «ɧɟɫɭɳɢɣ ɫɟɪɞɟɱɧɢɤ», ɤɨɬɨɪɵɣ 
ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɩɨɜɨɪɨɬɧɨɝɨ ɦɟɯɚɧɢɡɦɚ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɩɨɪɧɭɸ 
ɩɨɜɟɪɯɧɨɫɬɶ ɞɥɹ ɜɪɚɳɟɧɢɹ ɲɬɨɤɚ, ɚ ɬɚɤɠɟ ɩɟɪɟɧɨɫɢɬ ɜɟɪɬɢɤɚɥɶɧɭɸ ɧɚɝɪɭɡɤɭ 
ɧɚ ɲɬɨɤ ɤ ɨɫɧɨɜɧɨɦɭ ɤɨɪɩɭɫɭ ɩɨɜɨɪɨɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, Ɍɟɦ ɫɚɦɵɦ 
ɩɨɞɞɟɪɠɢɜɚɹ ɜɟɫ ɛɭɪɢɥɶɧɨɣ ɤɨɥɨɧɧɵ ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 
ɇɟɫɭɳɢɣ ɫɬɟɪɠɟɧɶ ɧɚɯɨɞɢɬɫɹ ɜɧɭɬɪɢ ɨɫɧɨɜɧɨɝɨ ɤɨɪɩɭɫɚ ɩɨɜɨɪɨɬɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ; ȼ ɢɡɜɟɫɬɧɵɯ ɜɟɪɬɥɸɝɚɯ ɫ ɫɢɥɨɜɵɦ ɜɟɪɯɨɦ ɨɫɧɨɜɧɨɣ ɤɨɪɩɭɫ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨ ɫɭɳɟɫɬɜɭ ɟɞɢɧɭɸ ɞɟɬɚɥɶ, ɨɛɵɱɧɨ ɤɨɜɤɭ ɢɥɢ 
ɨɬɥɢɜɤɭ. əɞɪɨ ɩɨɞɲɢɩɧɢɤɚ, ɤɚɤ ɢ ɦɧɨɝɢɟ ɩɨɞɲɢɩɧɢɤɢ, ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ 
ɢɡɧɚɲɢɜɚɟɬɫɹ ɢ ɧɭɠɞɚɟɬɫɹ ɜ ɡɚɦɟɧɟ. ȼ ɢɡɜɟɫɬɧɵɯ ɩɨɜɨɪɨɬɧɵɯ ɫɢɥɨɜɵɯ 
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ɲɚɪɧɢɪɚɯ ɫɟɪɞɟɱɧɢɤ ɩɨɞɲɢɩɧɢɤɚ ɛɵɥ, ɩɨ ɫɭɳɟɫɬɜɭ, ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ 
ɨɫɧɨɜɧɨɝɨ ɤɨɪɩɭɫɚ ɩɨɜɨɪɨɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ ɫɢɥɨɜɵɦ ɡɚɦɵɤɚɧɢɟɦ, ɩɨɫɤɨɥɶɤɭ 
ɡɚɦɟɧɚ ɫɟɪɞɟɱɧɢɤɚ ɩɨɞɲɢɩɧɢɤɚ ɩɪɢɜɨɞɢɥɚ ɤ ɡɚɦɟɧɟ ɢɥɢ ɩɨɜɬɨɪɧɨɣ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ ɨɫɧɨɜɧɨɝɨ ɤɨɪɩɭɫɚ ɫ ɫɢɥɨɜɵɦ ɩɨɜɨɪɨɬɧɵɦ 
ɭɫɬɪɨɣɫɬɜɨɦ ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɨɥɶɲɢɯ ɪɚɫɯɨɞɚɯ ɢ ɜɪɟɦɹ. 
 
Ɉɞɧɢɦ ɢɡ ɚɫɩɟɤɬɨɜ ɧɨɜɢɡɧɵ ɧɚɫɬɨɹɳɟɝɨ ɩɨɜɨɪɨɬɧɨɝɨ ɲɚɪɧɢɪɚ ɹɜɥɹɟɬɫɹ 
ɫɴɟɦɧɵɣ ɩɨɞɲɢɩɧɢɤɨɜɵɣ ɫɬɟɪɠɟɧɶ, ɧɚ ɤɨɬɨɪɨɦ ɜɪɚɳɚɟɬɫɹ ɝɥɚɜɧɵɣ ɭɩɨɪɧɵɣ 
ɩɨɞɲɢɩɧɢɤ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɫɬɨɹɳɢɦ ɢɡɨɛɪɟɬɟɧɢɟɦ, ɟɫɥɢ ɫɦɟɧɧɵɣ 
ɫɟɪɞɟɱɧɢɤ ɩɨɞɲɢɩɧɢɤɚ ɜɵɯɨɞɢɬ ɢɡ ɫɬɪɨɹ (ɢɥɢ ɩɪɨɫɬɨ ɞɨɯɨɞɢɬ ɞɨ ɬɨɱɤɢ 
ɢɡɧɨɫɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɬɪɟɛɭɟɬɫɹ ɡɚɦɟɧɚ), ɟɝɨ ɦɨɠɧɨ ɢɡɜɥɟɱɶ ɢ ɡɚɦɟɧɢɬɶ (ɤɚɤ 
ɩɪɚɜɢɥɨ, ɜ ɰɟɯɟ), ɚ ɨɫɬɚɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɩɨɜɨɪɨɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɉɨɜɬɨɪɧɨ 
ɢɫɩɨɥɶɡɨɜɚɧ. ȼ ɢɡɜɟɫɬɧɵɯ ɲɚɪɧɢɪɚɯ ɦɨɳɧɨɫɬɢ ɚɧɚɥɨɝɢɱɧɵɣ ɨɬɤɚɡ ɨɡɧɚɱɚɥ 
ɜɨɡɦɨɠɧɭɸ ɡɚɦɟɧɭ ɨɫɧɨɜɧɨɝɨ ɤɨɪɩɭɫɚ ɩɨɜɨɪɨɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 
 ɋɢɥɨɜɨɣ ɜɟɪɬɥɸɝ 10 ɫɨɞɟɪɠɢɬ ɨɫɧɨɜɧɨɣ ɤɨɪɩɭɫ 20 ɫ ɝɥɚɜɧɨɣ ɩɨɥɨɫɬɶɸ 
22 (ɩɨɤɚɡɚɧ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɧɚ ɮɢɝ.3) ɢ ɫɬɟɪɠɟɧɶ 30, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɫ 
ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɜ ɨɫɧɨɜɧɨɣ ɩɨɥɨɫɬɢ 22 ɨɫɧɨɜɧɨɝɨ ɤɨɪɩɭɫɚ 20. 
Ɉɫɧɨɜɧɨɣ ɤɨɪɩɭɫ 20 ɢɦɟɟɬ ɫɪɟɞɫɬɜɨ ɞɥɹ ɩɨɞɴɟɦɚ, ɩɪɢɤɪɟɩɥɟɧɧɨɝɨ ɤ ɧɟɦɭ. ȼ 
ɧɚɫɬɨɹɳɟɦ ɜɚɪɢɚɧɬɟ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɬɨɥɶɤɨ ɜ ɤɚɱɟɫɬɜɟ ɢɥɥɸɫɬɪɚɰɢɢ ɭɤɚɡɚɧɧɨɟ 
ɫɪɟɞɫɬɜɨ ɩɨɞɴɟɦɚ ɫɨɞɟɪɠɢɬ (ɫɨ ɫɫɵɥɤɨɣ ɧɚ ɮɢɝ.1-3) ɩɨɞɴɟɦɧɵɟ ɭɲɢ 24, 
ɲɬɢɮɬɵ 26, ɜɫɬɚɜɥɟɧɧɵɟ ɱɟɪɟɡ ɩɨɞɴɟɦɧɵɟ ɭɲɢ 24, ɢ ɩɚɪɭ ɩɨɪɭɱɧɟɣ 40 ɢ 50, 
ɒɬɢɮɬɵ 26. Ɂɚɯɜɚɬɵ 40 ɢ 50 ɩɪɢɤɪɟɩɥɹɸɬɫɹ ɤ ɩɨɞɴɟɦɧɨɣ ɛɚɥɤɟ 60, ɤɨɬɨɪɚɹ, ɜ 
ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɪɢɤɪɟɩɥɹɟɬɫɹ ɤ ɩɨɞɴɟɦɧɨɦɭ ɦɟɯɚɧɢɡɦɭ ɛɭɪɨɜɨɣ ɭɫɬɚɧɨɜɤɢ  
ɢɥɢ ɤ ɞɪɭɝɨɦɭ ɭɫɬɪɨɣɫɬɜɭ, ɢɫɩɨɥɶɡɭɟɦɨɦɭ ɞɥɹ ɩɨɞɜɟɫɤɢ ɩɨɜɨɪɨɬɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ.  
 Ʉɚɤ ɦɨɠɧɨ ɜɢɞɟɬɶ ɧɚ ɱɟɪɬɟɠɚɯ, ɜɟɪɬɥɸɝ 10 ɫɨɞɟɪɠɢɬ ɥɢɧɢɸ 80 ɬɟɤɭɱɟɣ 
ɫɪɟɞɵ, ɤɨɬɨɪɚɹ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɧɚɫɨɫɨɦ. Ɏɥɸɢɞɵ (ɧɚɩɪɢɦɟɪ, ɛɭɪɨɜɨɣ ɪɚɫɬɜɨɪ) 
ɦɨɝɭɬ ɩɪɨɤɚɱɢɜɚɬɶɫɹ ɱɟɪɟɡ ɥɢɧɢɸ 80 ɬɟɤɭɱɟɣ ɫɪɟɞɵ, ɚ ɨɬɬɭɞɚ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ 




 Ʉɚɤ ɜɢɞɧɨ ɧɚ ɪɢɫɭɧɤɟ 12 ɩɨɜɨɪɨɬɧɵɣ ɷɥɟɤɬɪɨɩɪɢɜɨɞ 10 ɞɨɩɨɥɧɢɬɟɥɶɧɨ 
ɫɨɞɟɪɠɢɬ ɩɪɢɜɨɞɧɨɣ ɞɜɢɝɚɬɟɥɶ 90, ɨɛɵɱɧɨ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɞɜɢɝɚɬɟɥɶ, 
ɤɨɬɨɪɵɣ ɩɪɢɜɨɞɢɬ ɜ ɞɜɢɠɟɧɢɟ ɤɨɥɶɰɨ ɢɥɢ ɩɪɢɜɨɞɧɨɟ ɡɭɛɱɚɬɨɟ ɤɨɥɟɫɨ 80. 
ɉɪɢɜɨɞɧɨɣ ɞɜɢɝɚɬɟɥɶ 90 ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɜɟɪɬɥɸɝɟ 10, ɤɚɤ ɩɨɤɚɡɚɧɨ 
ɧɚ ɮɢɝ. 2, ɢɥɢ ɧɚ ɧɢɠɧɟɣ ɱɚɫɬɢ ɜɟɪɬɥɸɝɚ 10, ɤɚɤ ɧɚ ɮɢɝ. 1. Ʉɚɤ ɯɨɪɨɲɨ ɢɡɜɟɫɬɧɨ 
ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ ɬɟɯɧɢɤɢ, ɩɪɢɜɨɞɧɚɹ ɬɟɤɭɱɚɹ ɫɪɟɞɚ, ɧɚɩɪɢɦɟɪ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ 
ɠɢɞɤɨɫɬɶ, ɡɚɤɚɱɢɜɚɟɬɫɹ ɜ ɩɪɢɜɨɞ ɞɜɢɝɚɬɟɥɹ 90 ɢɡ ɨɬɞɟɥɶɧɨɝɨ ɫɢɥɨɜɨɝɨ 
ɚɝɪɟɝɚɬɚ. Ⱦɨɥɠɧɨ ɛɵɬɶ ɩɨɧɹɬɧɨ, ɱɬɨ ɩɪɢ ɠɟɥɚɧɢɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɧɟɫɤɨɥɶɤɨ ɩɪɢɜɨɞɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. 
 ȼɟɪɬɢɤɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɜɟɞɭɳɭɸ ɲɟɫɬɟɪɧɸ 80, ɡɚɬɟɦ ɧɚ 
ɨɫɧɨɜɧɨɣ ɭɩɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ 95, ɡɚɬɟɦ ɧɚ ɫɴɟɦɧɵɣ ɩɨɞɲɢɩɧɢɤɨɜɵɣ 
ɫɟɪɞɟɱɧɢɤ 100. Ɂɚɬɟɦ ɜɟɪɬɢɤɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɩɟɪɟɧɨɫɢɬɫɹ ɧɚ ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ 
20 ɩɨɜɨɪɨɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 10 ɩɢɬɚɧɢɹ. ȼɟɪɬɢɤɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɡɚɬɟɦ 
ɩɟɪɟɧɨɫɹɬɫɹ ɜ ɫɪɟɞɫɬɜɨ Ⱦɥɹ ɩɨɞɴɟɦɚ ɫɢɥɨɜɨɝɨ ɜɟɪɬɥɸɝɚ 10, ɤɚɤ ɨɩɢɫɚɧɨ ɜɵɲɟ. 
ɋɢɥɨɜɨɣ ɜɟɪɬɥɸɝ 10 ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɨɞɲɢɩɧɢɤɢ 10 ɞɥɹ 
ɧɚɞɥɟɠɚɳɟɣ ɨɛɪɚɛɨɬɤɢ ɞɪɭɝɢɯ ɫɢɥ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɧɚ ɲɬɨɤ 30. 
 ɇɟɫɭɳɢɣ ɫɟɪɞɟɱɧɢɤ 100 ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɢ ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɧ ɬɚɤ, ɱɬɨɛɵ 
ɛɵɬɶ ɥɟɝɤɨ ɭɞɚɥɹɟɦɵɦ ɢɡ ɨɫɧɨɜɧɨɝɨ ɤɨɪɩɭɫɚ 20, ɢ ɦɨɠɟɬ ɛɵɬɶ ɡɚɦɟɧɟɧ. 
Ʉɨɧɤɪɟɬɧɚɹ ɮɨɪɦɚ ɢ ɪɚɡɦɟɪ ɧɟɫɭɳɟɣ ɫɟɪɞɰɟɜɢɧɵ 100 ɦɨɝɭɬ ɜɚɪɶɢɪɨɜɚɬɶɫɹ ɞɥɹ 
ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɨɬ ɪɚɡɦɟɪɚ ɢ 
ɝɟɨɦɟɬɪɢɢ ɨɫɧɨɜɧɨɝɨ ɤɨɪɩɭɫɚ 20. Ɇɚɬɟɪɢɚɥɵ, ɩɪɢɝɨɞɧɵɟ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɭɤɚɡɚɧɧɨɝɨ ɧɟɫɭɳɟɝɨ ɫɟɪɞɟɱɧɢɤɚ, ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɪɚɡɥɢɱɧɵɟ ɦɟɬɚɥɥɵ, 
ɯɨɪɨɲɨ ɢɡɜɟɫɬɧɵɟ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ ɬɟɯɧɢɤɢ. Ʉɥɸɱɟɜɵɦ ɦɨɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ 
ɬɨ, ɱɬɨ ɧɟɫɭɳɢɣ ɫɟɪɞɟɱɧɢɤ 100 ɹɜɥɹɟɬɫɹ ɨɬɞɟɥɶɧɵɦ ɢ ɫɴɟɦɧɵɦ ɨɬ ɨɫɬɚɥɶɧɨɣ 






Ɋɢɫɭɧɨɤ 17 - ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ, ɩɨɤɚɡɵɜɚɸɳɟɟ ɪɚɡɥɢɱɧɵɟ ɜɧɭɬɪɟɧɧɢɟ 














 1.7 ȼɵɜɨɞɵ 
 
 ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɨɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɜɟɪɬɥɸɝɚɯ, ɚ 
ɢɦɟɧɧɨ ɢɯ ɨɛɳɚɹ ɤɨɧɫɬɪɭɤɰɢɹ, ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɢ ɧɚɡɧɚɱɟɧɢɟ. Ɍɚɤɠɟ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɦɟɫɬɨ ɜɟɪɬɥɸɝɚ ɜ ɫɨɫɬɚɜɟ ɛɭɪɨɜɨɣ ɭɫɬɚɧɨɜɤɟ ɢ ɩɪɨɜɟɞɟɧ 
ɩɚɬɟɧɬɧɵɣ ɨɛɡɨɪ. ɉɨɫɥɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɷɬɢɯ ɫɜɟɞɟɧɢɣ ɫɬɚɥɨ ɹɫɧɨ, ɱɬɨ 
ɩɪɨɛɥɟɦɧɨɣ ɱɚɫɬɶɸ ɜɟɪɬɥɸɝɚ ɹɜɥɹɟɬɫɹ ɜɟɪɯɧɢɣ ɧɚɩɨɪɧɵɣ ɭɩɥɨɬɧɢɬɟɥɶɧɵɣ 
ɭɡɟɥ. ɑɚɫɬɚɹ ɟɝɨ ɡɚɦɟɧɚ ɩɪɢɜɨɞɢɬ ɤ ɨɫɬɚɧɨɜɤɟ ɪɚɛɨɬ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤ 
ɦɚɬɟɪɢɚɥɶɧɵɦ ɡɚɬɪɚɬɚɦ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɦɧɨɸ ɛɵɥ ɩɪɨɜɟɞɟɧ ɨɛɡɨɪ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɢɯ ɮɨɪɦ ɢ ɦɚɬɟɪɢɚɥɨɜ. Ɋɟɲɟɧɢɟɦ 
ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɹɜɥɹɟɬɫɹ ɧɟ ɢɡɦɟɧɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɢɥɢ ɮɨɪɦɵ ɦɚɧɠɟɬ, ɚ  
ɫɨɡɞɚɧɢɟ ɩɨɜɨɪɨɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɥɚɛɢɪɢɧɬɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 




















 2 Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 
 
2. 1 ɋɟɪɩɟɧɬɢɧɢɬ ɢ ɟɝɨ ɫɨɫɬɚɜ 
 
ɋɟɪɩɟɧɬɢɧ — ɦɢɧɟɪɚɥ ɫɥɨɠɧɨɝɨ ɫɨɫɬɚɜɚ Mg6[Si4O10] [OH]8, ɢɥɢ 3MgO; 
2SiO2; 2H2O. Ɂɚɧɢɦɚɟɬ ɤɪɚɣɧɟɟ ɩɨɥɨɠɟɧɢɟ ɜ ɢɡɨɦɨɪɮɧɨɦ ɪɹɞɭ: ɫɟɪɩɟɧɬɢɧ — 
ɪɟɜɞɢɧɫɤɢɬ. ɉɨɞ ɨɛɳɢɦ ɧɚɡɜɚɧɢɟɦ ɡɞɟɫɶ ɨɛɴɟɞɢɧɹɟɬɫɹ ɪɹɞ ɩɨɥɢɬɢɩɨɜ ɢ 
ɫɬɪɭɤɬɭɪɧɵɯ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɝɥɚɜɧɵɦɢ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɚɧɬɢɝɨɪɢɬ, 
ɥɢɡɚɪɞɢɬ ɢ ɯɪɢɡɨɬɢɥ. ɇɚɡɜɚɧɢɟ ɥɢɡɚɪɞɢɬ ɨɬɧɨɫɹɬ, ɨɛɵɱɧɨ, ɤ ɦɚɫɫɢɜɧɨɦɭ 
ɫɟɪɩɟɧɬɢɧɢɬɭ. ɏɪɢɡɨɬɢɥ ɢ ɚɧɬɢɝɨɪɢɬ ɨɱɟɧɶ ɩɨɯɨɠɢ, ɧɨ ɞɥɹ ɚɧɬɢɝɨɪɢɬɚ 
ɯɚɪɚɤɬɟɪɧɚ ɥɢɫɬɨɜɚɬɨɟ ɢɥɢ ɩɥɚɫɬɢɧɱɚɬɨɟ ɫɥɨɠɟɧɢɟ, ɚ ɞɥɹ ɯɪɢɡɨɬɢɥɚ — 
ɜɨɥɨɤɧɢɫɬɨɟ (ɚɫɛɟɫɬɨɩɨɞɨɛɧɨɟ). ɉɪɚɤɬɢɱɟɫɤɢ, ɤɚɠɞɚɹ ɢɡ ɷɬɢɯ ɦɢɧɟɪɚɥɶɧɵɯ 
ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɦɨɠɟɬ ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɫɨɫɬɚɜɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ ɝɨɪɧɨɣ ɩɨɪɨɞɟ 
— ɫɟɪɩɟɧɬɢɧɢɬɟ (ɱɚɫɬɨ ɫ ɩɪɢɦɟɫɶɸ ɞɪɭɝɢɯ ɦɢɧɟɪɚɥɨɜ), ɢɡɜɟɫɬɧɭɸ ɬɚɤɠɟ, ɤɚɤ 
ɨɮɢɬ, ɫɟɪɩɨɮɢɬ ɢɥɢ ɡɦɟɟɜɢɤ. ɋɢɧɝɨɧɢɹ ɦɨɧɨɤɥɢɧɧɚɹ. ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ: 
ɨɤɢɫɶ ɦɚɝɧɢɹ (MgO) 43,0%, ɞɜɭɨɤɢɫɶ ɤɪɟɦɧɢɹ (SiO2) 44,1%, ɜɨɞɚ (ɇ2Ɉ) 12,9%; 
ɱɚɫɬɨ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɜɢɞɟ ɩɪɢɦɟɫɢ ɨɤɢɫɥɵ ɠɟɥɟɡɚ ɢ ɧɢɤɟɥɹ. [7] 
 
Ɍɚɛɥɢɰɚ 2 – ɋɨɫɬɚɜ ɫɟɪɩɟɧɬɢɧɢɬɨɜ 
ɇɚɡɜɚɧɢɟ Ɏɨɪɦɭɥɚ ɯɢɦɢɱɟɫɤɚɹ ɋɨɞɟɪɠɚɧɢɟ, ɦɚɫɫ. % 
ɋɟɪɩɟɧɬɢɧ Mg6[Si4O10](OH)8 60-80 
Ɇɚɝɧɟɬɢɬ Fe3O4 5-20 
Ƚɢɞɪɨɬɚɥɶɤɢɬ Mg6Al2(OH)16[CO3]4H2O ɞɨ 12 
Ʉɚɪɛɨɧɚɬɵ CaCO, CaMg (CO3) ɢɞɪ. ɞɨ 12 
ɏɥɨɪɢɬɵ (Mg, Fe2-, Fe3-) x [Al Si2O16] (OH)8 ɞɨ 10 
Ⱥɦɮɢɛɨɥɵ 
A2-3 B5 [(Si, Al)4O11]2 (OH)2 
ɝɞɟ A= Mg, Fe2-, Caɢɥɢ Na 
B= Mg, Fe2-, Fe3-ɢɥɢ Al 
ɞɨ 5 
ɉɨɥɟɜɵɟ ɲɩɚɬɵ              K[Al S3O10] ɞɨ 9 
Ⱦɢɨɩɫɢɞ            CaMg [Si2 O6] ɞɨ 5 
Ⱥɜɝɢɬ Ca ( Mg, Fe, Al) [( Si, Al)2 O6 ] ɞɨ 5 
Ɏɨɪɫɬɟɪɢɬ Mg4[ Si O4] ɞɨ 5 
ɋɥɸɞɵ AB2-3[T4O10] (OH, F)2, ɝɞɟ A= K, Na, Ca ɢ ɞɪ.,
 





 2.2 ɂɡɭɱɟɧɢɟ ɩɚɪɵ ɬɪɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɩɪɢɦɟɧɟɧɢɹ ɫɟɪɩɟɧɬɢɧɢɬɨɜ ɫ 
ɰɟɥɶɸ ɭɜɟɥɢɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɭɡɥɨɜ ɬɪɟɧɢɹ 
 
ɂɫɬɨɪɢɱɟɫɤɢ ɩɟɪɜɵɦɢ ɦɢɧɟɪɚɥɚɦɢ, ɤɨɬɨɪɵɟ ɧɚɱɚɥɢ ɲɢɪɨɤɨ 
ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɰɟɥɹɯ ɭɫɬɪɚɧɟɧɢɹ ɢɡɧɨɫɚ ɦɚɲɢɧ, ɛɵɥɢ ɫɟɪɩɟɧɬɢɧɢɬɨɜɵɟ 
ɩɨɪɨɞɵ. ɉɪɢɪɨɞɧɵɟ «ɡɟɪɤɚɥɚ ɫɤɨɥɶɠɟɧɢɹ» ɩɥɚɫɬɨɜ ɝɨɪɧɵɯ ɩɨɪɨɞ ɹɜɢɥɢɫɶ 
ɩɪɨɬɨɬɢɩɨɦ ɜɬɨɪɢɱɧɵɯ ɩɨɤɪɵɬɢɣ, ɮɨɪɦɢɪɭɟɦɵɯ ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ ɞɟɬɚɥɟɣ 
ɦɚɲɢɧ.   ȼ   ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɟɪɩɟɧɬɢɧɢɬɵ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ. 
Ʉɪɚɣɧɟ ɥɸɛɨɩɵɬɧɵɦ ɹɜɥɹɟɬɫɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɭɞɢɜɢɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ 
ɦɢɧɟɪɚɥɚ ɫɟɪɩɟɧɬɢɧɚ – ɛɵɥɢ ɨɬɤɪɵɬɵ ɫɨɜɟɪɲɟɧɧɨ ɫɥɭɱɚɣɧɨ ɜ 70-ɯ ɝɨɞɚɯ 
ɩɪɨɲɥɨɝɨ ɜɟɤɚ ɜ ɋɋɋɊ. Ɍɨɝɞɚ ɜɨ ɜɪɟɦɹ ɛɭɪɟɧɢɹ ɫɜɟɪɯɝɥɭɛɨɤɢɯ ɫɤɜɚɠɢɧ ɧɚ 
Ʉɨɥɶɫɤɨɦ ɩɨɥɭɨɫɬɪɨɜɟ ɫɩɟɰɢɚɥɢɫɬɵ ɫɬɨɥɤɧɭɥɢɫɶ ɫ ɡɚɝɚɞɨɱɧɵɦ ɮɟɧɨɦɟɧɨɦ: 
ɪɟɡɤɢɦ ɫɧɢɠɟɧɢɟɦ ɢɡɧɨɫɚ ɛɭɪɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɢ ɷɬɨɝɨ 
ɹɜɥɟɧɢɹ ɢ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚ ɢɯ ɪɟɠɭɳɢɯ ɤɪɨɦɤɚɯ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ 
ɱɟɪɟɡ ɫɥɨɣ ɫɟɪɩɟɧɬɢɧɚ ɨɛɪɚɡɭɟɬɫɹ ɤɨɦɩɨɡɢɬɧɚɹ ɫɬɪɭɤɬɭɪɚ, ɨɛɥɚɞɚɸɳɚɹ ɨɱɟɧɶ 
ɜɵɫɨɤɨɣ ɬɜɟɪɞɨɫɬɶɸ ɢ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶɸ. 
Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɩɚɪɵ ɬɪɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɟ ɫɬɚɥɶɧɵɯ ɜɬɭɥɤɢ ɫ 
ɦɢɧɢɦɚɥɶɧɵɦ ɡɚɡɨɪɨɦ. ɇɚ ɜɧɭɬɪɟɧɧɟɣ ɜɬɭɥɤɟ ɫ ɛɨɥɶɲɨɣ ɬɨɱɧɨɫɬɶɸ 
ɜɵɬɚɱɢɜɚɸɬɫɹ ɤɚɧɚɜɤɢ ɞɥɹ ɧɚɪɚɳɢɜɚɧɢɹ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɜɬɨɪɢɱɧɨɝɨ ɫɥɨɹ ɬɪɢɛɨɫɬɪɭɤɬɭɪ. ɇɚ ɜɧɟɲɧɟɣ ɜɬɭɥɤɟ ɫɜɟɪɥɢɬɫɹ ɤɚɧɚɥ ɞɥɹ 
ɞɨɫɬɚɜɤɢ ɫɟɪɩɟɧɬɢɧɢɬɨɫɨɞɟɪɠɚɳɟɝɨ ɪɚɫɬɜɨɪɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɟɧɢɹ. 
 




ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜ ɨɛɥɚɫɬɢ ɬɪɟɧɢɹ, ɜ ɦɢɤɪɨɩɹɬɧɚɯ ɤɨɧɬɚɤɬɚ, ɝɞɟ 
ɜɨɡɧɢɤɚɟɬ ɞɚɜɥɟɧɢɟ, ɤɪɢɫɬɚɥɥɵ ɦɢɧɟɪɚɥɚ ɪɚɡɪɭɲɚɸɬɫɹ, ɨɛɪɚɡɭɹ ɚɤɬɢɜɧɵɟ 
ɪɚɞɢɤɚɥɵ. ȼ ɷɬɨ ɠɟ ɜɪɟɦɹ ɤɪɢɫɬɚɥɥɵ, ɢɦɟɸɳɢɟ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɬɜɟɪɞɨɫɬɶ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɦɟɬɚɥɥɭ, ɩɪɨɢɡɜɨɞɹɬ ɦɢɤɪɨɲɥɢɮɨɜɚɧɢɟ ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ. ɉɪɢ ɷɬɨɦ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɬɚɥɥɚ ɭɞɚɥɹɸɬɫɹ, ɨɤɢɫɧɵɟ ɩɥɟɧɤɢ, 
ɬɨ ɟɫɬɶ ɩɨɜɟɪɯɧɨɫɬɶ «ɚɤɬɢɜɢɪɭɟɬɫɹ». ɉɪɨɢɫɯɨɞɢɬ ɞɨɢɡɦɟɥɶɱɟɧɢɟ ɤɪɢɫɬɚɥɥɨɜ, 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɪɚɡɦɟɪ ɱɚɫɬɢɰ ɫɬɚɧɨɜɢɬɫɹ ɦɟɧɶɲɟ ɜɟɥɢɱɢɧɵ ɡɚɡɨɪɨɜ ɜ 
ɭɡɥɟ ɬɪɟɧɢɹ. ɂɡɥɢɲɤɢ ɦɚɬɟɪɢɚɥɚ ɩɨɩɚɞɚɸɬ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɤɚɧɚɜɤɢ.   
 ȼɬɨɪɨɣ ɷɬɚɩ ɧɚɱɢɧɚɟɬɫɹ, ɤɨɝɞɚ ɜ ɡɨɧɟ ɤɨɧɬɚɤɬɚ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɢ ɷɧɟɪɝɢɢ ɤɨɧɬɚɤɬɧɵɯ ɧɚɝɪɭɡɨɤ ɩɪɨɢɫɯɨɞɢɬ ɡɚɦɟɳɟɧɢɟ 
ɤɚɬɢɨɧɨɜ Mg ɜ ɤɪɢɫɬɚɥɥɚɯ ɧɚ ɤɚɬɢɨɧɵ Fe ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ. 
ɉɪɨɰɟɫɫ ɢɞɟɬ ɩɪɢ ɧɚɩɪɚɜɥɟɧɧɨɦ ɞɟɣɫɬɜɢɢ ɜɵɫɨɤɨɣ (ɧɚ ɭɪɨɜɧɟ ɩɪɟɞɟɥɚ 
ɬɟɤɭɱɟɫɬɢ) ɧɚɝɪɭɡɤɢ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢɬɟɪɚɸɬɫɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɭɟɬɫɹ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɫɥɨɣ, ɨɪɝɚɧɢɱɟɫɤɢ ɫɜɹɡɚɧɧɵɣ 
ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɫɥɨɟɦ ɫɬɚɥɢ. 
 
Ɋɢɫɭɧɨɤ 19 – ɍɜɟɥɢɱɟɧɧɚɹ ɨɛɥɚɫɬɶ ɤɨɧɬɚɤɬɚ  
 
Ɍɜɟɪɞɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɩɪɟɤɪɚɳɚɟɬɫɹ ɟɟ 
ɚɛɪɚɡɢɜɧɵɣ ɢɡɧɨɫ, ɢɡɥɢɲɤɢ ɪɟɚɤɰɢɢ ɨɫɬɚɸɬɫɹ ɜ ɤɚɧɚɜɤɚɯ. ɋɩɨɫɨɛɧɨɫɬɶ 
ɫɢɥɢɤɚɬɨɜ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɜɡɚɢɦɧɵɯ ɬɜɟɪɞɵɯ ɪɚɫɬɜɨɪɨɜ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ 
52 
 
ɨɛɪɚɡɭɸɳɢɣɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɚɥɢ ɫɥɨɣ, ɫɨɫɬɨɢɬ ɢɡ ɪɚɡɥɢɱɧɵɯ ɩɨ ɫɬɪɭɤɬɭɪɟ 
ɫɨɟɞɢɧɟɧɢɣ, ɫɜɹɡɚɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ. ȼɬɨɪɨɣ ɷɬɚɩ ɡɚɤɚɧɱɢɜɚɟɬɫɹ, ɤɨɝɞɚ 
ɧɚɫɵɳɟɧɢɟ ɩɪɨɢɡɨɣɞɟɬ ɩɨ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɬɚɥɥɚ ɜ ɡɨɧɟ ɬɪɟɧɢɹ. ȼ ɤɨɧɰɟ 
ɜɬɨɪɨɝɨ ɷɬɚɩɚ ɪɟɡɤɨ ɭɦɟɧɶɲɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɟɧɢɹ, ɨ ɱɟɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ 
ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ ɭɡɥɚ ɬɪɟɧɢɹ, ɬɚɤ ɠɟ ɜɬɭɥɤɢ ɩɟɪɟɫɬɚɸɬ ɬɟɱɶ 
ɫɟɪɩɟɧɬɢɧɢɬɨɫɨɞɟɪɠɚɳɢɦ ɪɚɫɬɜɨɪɨɦ. 
 
2.3 Ɍɟɯɧɨɥɨɝɢɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɟɪɩɟɧɬɢɧɢɬɨɫɨɞɟɪɠɚɳɟɝɨ ɪɚɫɬɜɨɪɚ 
  
Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɦɨɞɢɮɢɰɢɪɭɸɳɟɝɨ ɫɨɫɬɚɜɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɡɦɨɥɨɬɵɟ 
ɦɢɧɟɪɚɥɵ ɞɨ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰɵ ɧɟ ɛɨɥɟɟ 0,1 ɦɦ ɜɜɨɞɹɬ ɜ ɦɚɫɥɨ ɦɚɪɤɢ Ɇ-14-Ⱦ2 
(ɰɥ 30) ɢɡ ɪɚɫɱɟɬɚ 320–390 ɝ ɧɚ ɥɢɬɪ ɢ ɡɚɬɟɦ ɩɨɞɜɟɪɝɚɸɬ ɨɛɪɚɛɨɬɤɟ ɜ 
ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɦ ɤɚɜɢɬɚɰɢɨɧɧɨɦ ɞɢɫɩɟɪɝɚɬɨɪɟ, ɫ ɱɚɫɬɨɬɨɣ ɨɤɨɥɨ 200 Ƚɰ ɧɟ 
ɦɟɧɟɟ 30 ɦɢɧɭɬ, ɨɛɟɫɩɟɱɢɜɚɹ ɤɨɧɟɱɧɭɸ ɞɢɫɩɟɪɫɧɨɫɬɶ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɜ 
ɫɭɫɩɟɧɡɢɢ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0,05 ɞɨ 1 ɦɤɦ. 
Ɇɨɞɢɮɢɰɢɪɨɜɚɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɚɥɶɧɨɝɨ ɨɛɪɚɡɰɚ ɦɢɧɟɪɚɥɶɧɵɦɢ ɢ 
ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɨɫɭɳɟɫɬɜɥɹɥɢ ɮɪɢɤɰɢɨɧɧɵɦ ɦɟɬɨɞɨɦ ɧɚ 
ɪɟɠɢɦɟ: ɥɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ ɭɩɪɨɱɧɹɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 0,63 ɦ/ɫ, ɭɫɢɥɢɟ 
ɫɬɭɩɟɧɱɚɬɨ ɭɜɟɥɢɱɢɜɚɥɢ ɫɨ 100 ɞɨ 400 ɇ ɫ ɢɧɬɟɪɜɚɥɨɦ 100 ɇ ɢ ɜɪɟɦɟɧɢ 
ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢ ɤɚɠɞɨɣ ɧɚɝɪɭɡɤɟ 1 ɦɢɧ. 
 
2.4 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɟɧɞɚ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɩɚɪɵ ɬɪɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɫɟɪɩɟɧɬɢɧɢɬɨɜ 
 
Ɉɫɧɨɜɨɣ ɫɬɟɧɞɚ ɛɭɞɟɬ ɫɥɭɠɢɬɶ ɬɨɤɚɪɧɨ- ɮɪɟɡɟɪɧɵɣ ɫɬɚɧɨɤ, ɚ ɟɝɨ 
ɨɫɧɚɫɬɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 20. 
ɉɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɜɧɭɬɪɟɧɧɹɹ ɢ ɜɟɲɧɹɹ ɜɬɭɥɤɚ ɞɨɥɠɧɵ 
ɜɪɚɳɚɬɶɫɹ ɜ ɪɚɡɥɢɱɧɵɟ ɫɬɨɪɨɧɵ, ɬɨ ɟɫɬɶ ɤ ɩɪɢɦɟɪɭ, ɨɞɧɚ ɩɨ ɱɚɫɨɜɨɣ ɞɪɭɝɚɹ 
ɩɪɨɬɢɜ, ɬɚɤɠɟ ɩɪɢɬɢɪɤɚ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ.  ȼɪɚɳɟɧɢɟ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɬɟɦ ɱɬɨ ɜɧɭɬɪɟɧɧɹɹ ɜɬɭɥɤɚ ɡɚɤɪɟɩɥɟɧɚ ɜ ɡɚɞɧɟɣ ɢ ɩɟɪɟɞɧɟɣ 
53 
 
ɛɚɛɤɟ ɮɪɟɡɟɪɧɨɝɨ ɫɬɚɧɤɚ, ɚ ɧɚ ɜɧɟɲɧɟɣ ɡɚɤɪɟɩɥɟɧɨ ɤɨɥɟɫɨ, ɤɨɬɨɪɨɟ ɩɨɥɭɱɚɟɬ 
ɜɪɚɳɟɧɢɟ ɩɨɫɪɟɞɫɬɜɨɦ ɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ. Ⱦɚɜɥɟɧɢɟ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɬɵɪɶɦɹ ɪɨɥɢɤɚɦɢ, ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɚɜɧɨɦɟɪɧɨɝɨ 
ɞɚɜɥɟɧɢɹ. Ⱦɥɹ ɩɨɞɚɱɢ ɦɚɬɟɪɢɚɥɚ ɧɚ ɜɬɭɥɤɢ ɫɜɟɪɯɭ ɨɞɟɜɚɟɬɫɹ ɫɩɟɰɢɚɥɶɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ, ɭɩɥɨɬɧɟɧɧɨɟ ɦɚɧɠɟɬɚɦɢ, ɜ ɤɨɬɨɪɨɟ ɱɟɪɟɡ ɲɬɭɰɟɪ ɩɨɞɚɟɬɫɹ 
ɦɚɬɟɪɢɚɥ. 
 


















ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɛɵɥɚ ɪɚɫɫɦɨɬɪɟɧɚ ɩɚɪɚ ɬɪɟɧɢɹ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɜɧɭɬɪɟɧɧɟɣ 
ɢ ɜɧɟɲɧɟɣ ɜɬɭɥɤɢ. Ȼɵɥɨ ɜɵɹɫɧɟɧɨ, ɱɬɨ ɩɪɢ ɩɨɞɚɱɟ ɫɟɪɩɟɧɬɢɧɢɬɨɫɨɞɟɪɠɚɳɟɝɨ 
ɪɚɫɬɜɨɪɚ ɜ ɡɨɧɭ ɤɨɧɬɚɤɬɚ ɜɬɭɥɨɤ ɢ ɩɪɢ ɩɨɞɚɱɟ ɧɚ ɜɬɭɥɤɭ ɪɚɜɧɨɦɟɪɧɨɝɨ 
ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɟɬɫɹ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɫɥɨɣ, 
ɜɬɨɪɢɱɧɚɹ ɬɪɢɛɨɫɬɪɭɤɬɭɪɚ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɥɚɛɢɪɢɧɬɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɜɧɭɬɪɟɧɧɟɣ ɜɬɭɥɤɢ ɛɭɞɭɬ ɩɪɨɬɨɱɟɧɵ ɤɚɧɚɜɤɢ. ɋɨɡɞɚɧɚ 
ɤɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɞɚ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɢ ɫɨɫɬɚɜ ɫɟɪɩɟɧɬɢɧɢɬɨɫɨɞɟɠɚɳɟɝɨ 
ɪɚɫɬɜɨɪɚ. ȼ ɰɟɥɨɦ ɫɨɡɞɚɧɢɟ ɬɚɤɨɣ ɩɚɪɵ ɬɪɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɟɣ ɛɟɡ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɦɚɡɵɜɚɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ 
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɫɥɨɣ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɢɦɟɟɬ 




















 3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɪɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɢ 
 
 3.1 Ɋɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰɢɢ ɜɟɪɬɥɸɝɚ  
  
 1 Ɋɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰɢɢ ɜɬɭɥɨɤ, ɨɛɪɚɡɭɸɳɢɯ ɥɚɛɢɪɢɧɬɧɨɟ 
ɭɩɥɨɬɧɟɧɢɟ. ɇɚ ɪɢɫɭɧɤɟ 21 ɩɪɟɞɫɬɜɚɜɥɟɧɧɚ ɜɧɭɬɪɟɧɧɹ ɜɬɭɥɤɚ, ɧɚ ɤɨɬɨɪɨɣ 
ɧɚɪɟɡɚɧɚ ɪɟɡɶɛɚ ɤɨɧɢɱɟɫɤɚɹ ɡɚɦɤɨɜɚɹ ɞɥɹ ɷɥɟɦɟɧɬɨɜ ɛɭɪɢɥɶɧɵɯ ɤɨɥɨɧɧ ȽɈɋɌ 
284887-90. Ɉɛɨɡɧɚɱɟɧɢɟ ɪɟɡɶɛɵ Ɂ-147. 
 
 
Ɋɢɫɭɧɨɤ 21 – ȼɧɭɬɪɟɧɧɹɹ ɜɬɭɥɤɚ 
 
 ɇɚ ɪɢɫɭɧɤɟ 22 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜɧɟɲɧɹɹ ɜɬɭɥɤɚ, ɨɧɚ ɹɜɥɹɟɬɫɹ ɜɚɥɨɦ, ɚ 
ɤɨɪɩɭɫ ɩɨɜɨɪɨɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɬɭɥɤɨɣ. ɇɚ ɟɟ ɩɨɜɟɪɯɧɨɫɬɢ ɜɵɩɨɥɧɟɧɵ ɡɭɛɶɹ 
ɲɥɢɰɟɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ȽɈɋɌ 6033-80 «Ɉɫɧɨɜɧɵɟ ɧɨɪɦɵ 
ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨɫɬɢ. ɋɨɟɞɢɧɟɧɢɹ ɲɥɢɰɟɜɵɟ ɷɜɨɥɶɜɟɧɬɧɵɟ ɫ ɭɝɥɨɦ ɩɪɨɮɢɥɹ ͵Ͳ°». Ɋɚɡɦɟɪɵ ɜɡɹɬɵ ɞɥɹ ɲɥɢɰɟɜɵɯ ɜɚɥɨɜ ɢ ɜɬɭɥɨɤ ɫ ɦɨɞɭɥɟɦ 4,00 ɦɦ. ɑɢɫɥɨ 
ɡɭɛɶɟɜ ɢ ɜɩɚɞɢɧ ɪɚɜɧɨ 9. ɐɟɧɬɪɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɜɧɭɬɪɟɧɧɟɦɭ 




Ɋɢɫɭɧɨɤ 22 – ȼɧɟɲɧɹɹ ɜɬɭɥɤɚ 
 
 ɇɚ ɪɢɫɭɧɤɟ 23 ɜɵɩɨɥɧɟɧɵ ɜɧɟɲɧɹɹ ɢ ɜɧɭɬɪɟɧɧɹɹ ɜɬɭɥɤɚ ɜ ɫɛɨɪɟ. 
ȼɧɟɲɧɹɹ ɜɬɭɥɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɫɬɨɩɨɪɢɬɫɹ ɞɜɭɦɹ ɩɥɨɫɤɢɦɢ ɭɩɨɪɧɵɦɢ 
ɤɨɥɶɰɚɦɢ ȽɈɋɌ 13942-86 ɫɜɟɪɯɭ ɢ ɫɧɢɡɭ.    
 
 
1- ɜɧɭɬɪɟɧɧɹɹ ɜɬɭɥɤɚ; 2- ɜɧɟɲɧɹɹ ɜɬɭɥɤɚ. 




 2 Ɋɚɡɪɚɛɨɬɤɚ ɤɨɪɩɭɫɚ ɩɨɜɨɪɨɬɧɨɝɨ ɭɡɥɚ.  
  
 Ʉɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 24, ɜɧɭɬɪɢ ɤɨɪɩɭɫɚ ɜɵɩɨɥɧɟɧɨ ɲɥɢɰɟɜɨɟ 
ɫɨɟɞɢɧɟɧɢɟ ɞɥɹ ɮɢɤɫɚɰɢɢ ɜɧɟɲɧɟɣ ɜɬɭɥɤɢ, ɨɛɪɚɡɭɸɳɟɣ ɥɚɛɢɪɢɧɬɧɨɟ 
ɭɩɥɨɬɧɟɧɢɟ. ɒɥɢɰɵ ɜɵɩɨɥɧɟɧɵ ɩɨ ȽɈɋɌ 6033-80 «Ɉɫɧɨɜɧɵɟ ɧɨɪɦɵ 
ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨɫɬɢ. ɋɨɟɞɢɧɟɧɢɹ ɲɥɢɰɟɜɵɟ ɷɜɨɥɶɜɟɧɬɧɵɟ ɫ ɭɝɥɨɦ ɩɪɨɮɢɥɹ ͵Ͳ°». Ɍɚɤɠɟ ɤɨɪɩɭɫ ɹɜɥɹɟɬɫɹ ɫɜɹɡɭɸɳɢɦ ɡɜɟɧɨɦ ɦɟɠɞɭ ɨɬɜɨɞɨɦ ɢ ɤɨɪɩɭɫɨɦ 
ɜɟɪɬɥɸɝɚ, ɩɨɷɬɨɦɭ ɫɧɢɡɭ ɢ ɫɜɟɪɯɭ ɜɵɩɨɥɧɟɧɵ ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ. 
ȼɟɪɯɧɢɣ ɮɥɚɧɟɰ ɜɵɩɨɥɧɟɧ ɫ 6 ɨɬɜɟɪɫɬɢɹɦɢ ɫ ɪɟɡɶɛɨɣ Ɇ30x3,5. ɇɢɠɧɢɣ 
ɜɵɩɨɥɧɟɧ ɫ 6 ɨɬɜɟɪɫɬɢɹɦɢ ɛɟɡ ɪɟɡɶɛɵ. ɂɦɟɟɬɫɹ ɦɟɫɬɨ ɞɥɹ ɩɨɫɚɞɤɢ 
ɩɨɞɲɢɩɧɢɤɨɜ ɫ ɤɜɚɥɢɬɟɬɨɦ Ɇ6. Ⱦɥɹ ɭɩɨɪɧɨɝɨ ɤɨɥɶɰɚ ɮɢɤɫɢɪɭɸɳɟɝɨ 
ɩɨɞɲɢɩɧɢɤɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɪɟɡɶɛɚ Ɇ255x4. 
  
 




Ɋɢɫɭɧɨɤ 25 – Ʉɨɪɩɭɫ ɜɢɞ ɫɜɟɪɯɭ 
 
 Ⱦɚɥɟɟ ɩɨɞɛɢɪɚɸɬɫɹ ɩɨɞɲɢɩɧɢɤ, ɜɢɞ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 
26. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɦɵ ɛɟɪɟɦ 2 ɨɞɧɨɪɹɞɧɵɯ ɪɚɞɢɚɥɶɧɵɯ ɲɚɪɢɤɨɩɨɞɲɢɩɧɢɤɚ 
ɦɚɪɤɢ NSK - 6936-M (ɛɚɡɨɜɨɟ ɨɛɨɡɧɚɱɟɧɢɟ). ɉɨɥɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɩɨɞɲɢɩɧɢɤɚ 
NSK - 6936M 5. 
 Ɋɚɡɦɟɪɵ: 
d =180 ɦɦ  
D =250 ɦɦ  
B =33 ɦɦ  
ȼɟɫ =5 ɤɝ 
 





ɋɜɟɪɯɭ ɩɨɞɲɢɩɧɢɤ ɭɩɢɪɚɟɬɫɹ ɜ ɤɨɪɩɭɫ, ɚ ɫɧɢɡɭ ɮɢɤɫɢɪɭɟɬɫɹ ɭɩɨɪɧɵɦɢ 
ɤɨɥɶɰɚɦɢ, ɩɨɤɚɡɚɧɧɵɦɢ ɧɚ ɪɢɫɭɧɤɟ 27. ɉɨɞ ɧɨɦɟɪ 1 ɩɨɤɚɡɚɧɚ ɦɚɧɠɟɬɚ 
ɪɟɡɢɧɨɜɚɹ ɚɪɦɢɪɨɜɚɧɧɚɹ ȽɈɋɌ 8752-79. ɉɨɞ ɧɨɦɟɪɨɦ 2 ɤɨɥɶɰɨ, ɢɞɭɳɟɟ ɫ 
ɡɚɡɨɪɨɦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɜɚɥɭ. ɉɨɞ ɧɨɦɟɪɨɦ 3 ɩɪɟɞɫɬɚɜɥɟɧɧɨ ɭɩɨɪɧɨɟ ɤɨɥɶɰɨ 
ɫ ɪɟɡɶɛɨɣ Ɇ255x4, ɞɥɹ ɮɢɤɫɚɰɢɢ, ɚ ɤɨɪɩɭɫɟ. 
 
 
1 – ɦɚɧɠɟɬɚ; 2 – ɤɨɥɶɰɨ; 3 – ɤɨɥɶɰɨ ɭɩɨɪɧɨɟ.  
Ɋɢɫɭɧɨɤ 27 – ɍɩɨɪɧɵɟ ɤɨɥɶɰɚ ɩɨɞɲɢɩɧɢɤɚ 
 
 ɇɚ ɪɢɫɭɧɤɟ 28 ɩɪɟɞɫɬɚɜɥɟɧɨ ɩɨɜɨɪɨɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜ ɫɛɨɪɟ. ɉɟɪɟɞ 
ɫɛɨɪɤɨɣ ɧɭɠɧɨ ɧɚɛɢɬɶ ɩɨɞɲɢɩɧɢɤɢ ɫɦɚɡɤɨɣ. Ⱦɥɹ ɧɚɱɚɥɚ ɜ ɤɨɪɩɭɫ 2 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɬɭɥɤɚ ɫ ɥɚɛɢɪɢɧɬɧɵɦ ɭɩɥɨɬɧɟɧɢɟɦ 1, ɞɚɥɟɟ ɪɚɞɢɚɥɶɧɵɟ 






Ɋɢɫɭɧɨɤ 28 – ɉɨɜɨɪɨɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
 
 Ⱦɥɹ ɦɨɞɟɪɧɢɡɚɰɢɢ ɛɟɪɟɬɫɹ ɜɟɪɬɥɸɝ ɭɪɚɥɶɫɤɨɝɨ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɝɨ 
ɡɚɜɨɞɚ ɛɭɪɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɍȼ-250, ɨɧ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 29. 
 
Ɍɚɛɥɢɰɚ 3 – ɉɚɪɚɦɟɬɪɵ ɜɟɪɬɥɸɝɚ ɍȼ-250 
ɉɚɪɚɦɟɬɪɵ Ɂɧɚɱɟɧɢɹ 
Ⱦɨɩɭɫɬɢɦɚɹ (ɦɚɤɫɢɦɚɥɶɧɚɹ) ɧɚɝɪɭɡɤɚ, ɤɇ 2500 
Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ (ɩɪɢ 100 ɨɛ/ɦɢɧ), ɤɇ 1450 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɪɨɤɚɱɢɜɚɟɦɨɣ 
ɠɢɞɤɨɫɬɢ (ɪɚɫɬɜɨɪɚ) ɜ ɫɬɜɨɥɟ, Ɇɉɚ 
25 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ  
                       ɜɵɫɨɬɚ ɫ ɩɟɪɟɜɨɞɧɢɤɨɦ, ɦɦ 2850 
                       ɲɢɪɢɧɚ ɩɨ ɩɚɥɶɰɚɦ ɲɬɪɨɩɚ, ɦɦ 1090 






Ɋɢɫɭɧɨɤ 29 – ȼɟɪɬɥɸɝ ɍȼ-250 
 
 ɇɚ ɪɢɫɭɧɤɟ 30 ɩɪɟɞɫɬɚɜɥɟɧ ɜɟɪɬɥɸɝ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɩɨɜɨɪɨɬɧɵɦ 
ɭɡɥɨɦ. Ⱦɥɹ ɟɝɨ ɭɫɬɚɧɨɜɤɢ ɫɬɜɨɥ ɜɵɩɨɥɧɟɧ ɞɥɢɧɧɟɟ ɫɬɚɧɞɚɪɬɚ ɢ ɫ ɧɚɪɟɡɚɧɧɨɣ 
ɤɨɧɢɱɟɫɤɨɣ ɡɚɦɤɨɜɨɣ ɪɟɡɶɛɨɣ. ɇɚ ɜɟɪɯɧɢɯ ɤɪɵɲɤɚɯ ɤɨɪɩɭɫɚ ɫɞɟɥɚɧɵ 
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ɨɬɜɟɪɫɬɢɹ ɫ ɪɟɡɶɛɨɣ Ɇ20x3,5, ɞɥɹ ɮɢɤɫɚɰɢɢ ɫ ɩɨɦɨɳɶɸ ɛɨɥɬɨɜ ɩɨɜɨɪɨɬɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ. ɋɜɟɪɯɭ ɫ ɩɨɦɨɳɶɸ ɮɥɚɧɰɟɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɤɪɟɩɢɬɫɹ ɨɬɜɨɞ. 
 





 3.2 Ɋɚɫɱɟɬɵ  
  
 3.2.1 Ɋɚɫɱɟɬ ɫɬɜɨɥɚ ɜɟɪɬɥɸɝɚ ɍȼ-250  
 
 Ⱦɥɹ ɧɚɱɚɥɚ ɪɚɫɱɟɬɨɜ ɧɚɦ ɢɡɜɟɫɬɧɵ ɬɚɤɢɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɤɚɤ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ Q=25ɬ ɢ ɞɚɜɥɟɧɢɟ ɩɪɨɤɚɱɢɜɚɟɦɨɣ ɠɢɞɤɨɫɬɢ ɪ=25 Ɇɉɚ. 
Ⱦɚɥɟɟ ɛɭɞɭɬ ɪɚɫɫɱɢɬɵɜɚɬɶɫɹ ɨɫɧɨɜɧɵɟ ɞɟɬɚɥɢ ɜɟɪɬɥɸɝɚ.  
 ɋɬɜɨɥ ɜɟɪɬɥɸɝɚ ɢɡɝɨɬɨɜɥɟɧ ɢɡ ɬɟɪɦɨɨɛɪɚɛɨɬɚɧɧɨɣ ɢ 
ɜɵɫɨɤɨɥɟɝɢɪɨɜɚɧɧɨɣ ɫɬɚɥɶɧɨɣ ɩɨɤɨɜɤɢ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ ɢ ɹɜɥɹɟɬɫɹ 
ɨɫɧɨɜɧɨɣ ɜɪɚɳɚɸɳɟɣɫɹ ɞɟɬɚɥɶɸ, ɜɨɫɩɪɢɧɢɦɚɸɳɟɣ ɧɚ ɫɟɛɹ ɜɟɫ ɛɭɪɢɥɶɧɨɣ 
ɤɨɥɨɧɧɵ ɜɨ ɜɪɟɦɹ ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧɵ. Ⱦɥɹ ɩɪɨɯɨɞɚ ɠɢɞɤɨɫɬɢ ɫɬɜɨɥ ɢɦɟɟɬ 
ɜɧɭɬɪɟɧɧɸɸ ɪɚɫɬɨɱɤɭ. ɋɧɚɪɭɠɢ ɫɬɜɨɥɚ ɧɚɯɨɞɢɬɫɹ ɝɪɢɛɨɜɢɞɧɵɣ ɮɥɚɧɟɰ, 
ɤɨɬɨɪɵɦ ɨɧ ɨɩɢɪɚɟɬɫɹ ɧɚ ɨɫɧɨɜɧɨɣ ɭɩɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ, ɜɨɫɩɪɢɧɢɦɚɸɳɢɣ 
ɧɚɝɪɭɡɤɭ ɨɬ ɜɟɫɚ ɛɭɪɢɥɶɧɨɣ ɤɨɥɨɧɵ. ɇɚ ɧɢɠɧɟɦ ɤɨɧɰɟ ɫɬɜɨɥɚ ɜɵɩɨɥɧɟɧɚ 
ɜɧɭɬɪɟɧɧɹɹ ɤɨɧɢɱɟɫɤɚɹ ɪɟɡɶɛɚ (ɥɟɜɚɹ). Ⱦɥɹ ɫɨɟɞɢɧɟɧɢɹ ɜɟɪɬɥɸɝɚ ɫ ɤɨɥɨɧɧɵɯ 
ɛɭɪɢɥɶɧɵɯ ɬɪɭɛ ɧɚ ɧɢɠɧɟɦ ɤɨɧɰɟ ɫɬɜɨɥɚ ɭɫɬɚɧɨɜɥɟɧ ɩɟɪɟɜɨɞɧɢɤ. ɋɬɜɨɥ 
ɜɟɪɬɥɸɝɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɞɟɮɨɪɦɚɰɢɢ ɪɚɫɬɹɠɟɧɢɹ, ɢɡɝɢɛɚ 
ɢ ɫɪɟɡɚ. Ⱦɥɹ ɪɚɫɱɟɬɚ ɫɬɜɨɥɚ ɢɦɟɟɦ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ ɪɢɫɭɧɨɤ 31: 
 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ: 
D=198 ɦɦ; 












Ɋɢɫɭɧɨɤ 31 – ɋɬɜɨɥ ɜɟɪɬɥɸɝɚ ɍȼ-250 
 
Ʉɨɧɮɢɝɭɪɚɰɢɹ ɢ ɪɚɡɦɟɪɵ ɫɬɜɨɥɚ ɧɚ ɪɢɫɭɧɤɟ 31 ɩɪɨɜɟɪɹɸɬɫɹ ɪɚɫɱɟɬɨɦ. 
ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɫɬɜɨɥɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ ɧɚɢɛɨɥɶɲɚɹ ɫɤɨɪɨɫɬɶ 
ɩɨɬɨɤɚ ɩɪɨɦɵɜɨɱɧɨɣ ɠɢɞɤɨɫɬɢ ɧɟ ɛɭɞɟɬ ɩɪɟɜɵɲɚɬɶ 6-8 ɦ/ɫ ɜɨ ɢɡɛɟɠɚɧɢɟ 
ɩɨɜɵɲɟɧɧɨɣ ɷɪɨɡɢɢ ɫɬɟɧɨɤ. 
ɉɪɟɞɟɥ ɜɵɧɨɫɥɢɜɨɫɬɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɫɬɜɨɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɪɚɛɨɬɵ ɜɟɪɬɥɸɝɚ ɩɪɢ ɩɭɥɶɫɢɪɭɸɳɟɦ ɰɢɤɥɟ. Ɍɚɤ ɤɚɤ, ɩɟɪɢɨɞɵ ɧɚɝɪɭɠɟɧɢɹ 
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ɜɟɪɬɥɸɝɚ ɩɪɢ ɛɭɪɟɧɢɢ ɱɟɪɟɞɭɸɬɫɹ ɫ ɩɨɥɧɨɣ ɪɚɡɝɪɭɡɤɨɣ ɟɝɨ ɩɪɢ ɧɚɪɚɳɢɜɚɧɢɢ 
ɬɪɭɛ ɢ ɫɦɟɧɟ ɞɨɥɨɬ.  
ȼ ɫɟɱɟɧɢɢ Ⱥ-Ⱥ ɫɬɜɨɥ ɜɟɪɬɥɸɝɚ ɪɚɫɫɱɢɬɵɜɚɟɦ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɢ 
ɪɚɫɬɹɠɟɧɢɢ. 
Ɋɚɫɱɟɬ ɜɟɞɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
            𝜎𝑝 = ܳк˓𝜋Ͷ ∙ ሺ𝐷ଶଶ − 𝐷ଷଶሻ,                                                                                                ሺͳሻ 
 𝜎𝑝 = ܳк˓𝜋Ͷ ∙ ሺ𝐷ଶଶ − 𝐷ଷଶሻ = ʹͷͲͲͲͲ𝜋Ͷ ∙ ሺͲ,ʹʹ͹ଶ − Ͳ,Ͳ͹ͷଶሻ = ʹͷͲͲͲͲͲ,Ͳ͵͸ = ͸,ͻͶ ʛПа, 
 
ɝɞɟ Qɤɪ — ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɤɪɸɤɟ. 
Ɉɩɪɟɞɟɥɹɟɦ ɩɪɟɞɟɥ ɜɵɧɨɫɥɢɜɨɫɬɢ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɩɪɢ ɩɭɥɶɫɢɪɭɸɳɟɦ 
ɰɢɤɥɟ ɧɚɝɪɭɡɨɤ: 
            𝜎଴ 𝑝 = Ͳ,ͷ ∙ 𝜎В,                                                                                                          ሺʹሻ 
 𝜎଴ 𝑝 = Ͳ,ͷ ∙ 𝜎В = Ͳ,ͷ ∙ ͹ͺ = ͵ͻ ʛПа.                                                                        
 
ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɞɥɹ ɫɬɚɥɢ 38ɏȽɇ ɜ=78 Ɇɉɚ . 
Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ: 
             𝐾 = 𝜎଴ 𝑝𝜎𝑝 ,                                                                                                                  ሺ͵ሻ 
 𝐾 = 𝜎଴ 𝑝𝜎𝑝 = ͵ͻ͸,ͻͶ = ͷ,͸ʹ.                                                                                 
 
ɍɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ (ɤ=5,62>1,4).  
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Ɋɚɫɫɦɨɬɪɢɦ ɫɟɱɟɧɢɟ Ȼ-Ȼ. ȼ ɫɟɱɟɧɢɢ ɫɬɜɨɥ ɜɟɪɬɥɸɝɚ ɪɚɫɫɱɢɬɵɜɚɟɦ ɧɚ 
ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ. 
Ɋɚɫɱɟɬ ɜɟɞɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 𝜎𝑝 = ܳк˓𝜋Ͷ ∙ ሺ𝐷଺ଶ − 𝐷ଷଶሻ = ʹͷͲͲͲͲ𝜋Ͷ ∙ ሺͲ,ͳͻଶ − Ͳ,Ͳ͹ͷଶሻ = ʹͷͲͲͲͲͲ,ͲʹͶ = ͳͲ,Ͷʹʛ˒а. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ: 
 𝐾 = 𝜎଴ 𝑝𝜎𝑝 = ͵ͻͳͲ,Ͷʹ = ͵,͹Ͷ.                                                                                 
 
ɍɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ (ɤ=3,74>1,4).  
 
Ɋɚɫɫɦɨɬɪɢɦ ɫɟɱɟɧɢɟ ȼ-ȼ ɧɚ ɪɢɫɭɧɤɟ 31. ȼ ɷɬɨɦ ɫɟɱɟɧɢɢ ɫɬɜɨɥ ɜɟɪɬɥɸɝɚ 
ɩɨɞɜɟɪɝɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɹɦ ɢɡɝɢɛɚ ɢ ɫɪɟɡɚ. Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɪɹɠɟɧɢɟ ɢɡɝɢɛɚ ɩɨ 
ɮɨɪɦɭɥɟ: 
            𝜎ˋˊ = ܯˋˊ𝑊 ,                                                                                                               ሺͶሻ 
 
ɝɞɟ Ɇɢɡ —ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ; 
       W—ɨɫɟɜɨɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɱɟɧɢɹ ȼ-ȼ. 
           ܯˋˊ = ܳк˓ ∙ ሺ𝐷ହ − 𝐷ସሻͶ ,                                                                                        ሺͷሻ 




ܯˋˊ = ܳк˓ ∙ ሺ𝐷ହ − 𝐷ସሻͶ = ʹͷͲͲͲͲ ∙ ሺͲ,ͷͷͺ − Ͳ,ʹ͸͸ሻͶ = ͳͺʹͷͲ ʜм,     
 𝑊 = 𝜋 ∙ 𝐷ସ ∙ ℎଶ͸ = ͵,ͳͶ ∙ Ͳ,ʹ͸͸ ∙ Ͳ,Ͳͺ͹ଶ͸ = Ͳ,ͲͲͳ мଷ,                                
 𝜎ˋˊ = ܯˋˊ𝑊 = ͳͺʹͷͲͲ,ͲͲͳ = ͳͺ,ʹͷ ʛПа,                                                               
 
ɉɪɟɞɟɥ ɜɵɧɨɫɥɢɜɨɫɬɢ ɧɚ ɢɡɝɢɛ ɩɪɢ ɩɭɥɶɫɢɪɭɸɳɟɦ ɰɢɤɥɟ ɧɚɝɪɭɡɨɤ: 
 𝜎଴ ˋ = Ͳ,͸ ∙ 𝜎В = Ͷ͸,ͺ ʛПа.                                                                          
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ ɧɚ ɢɡɝɢɛ: 
 𝐾 = 𝜎଴ ˋ𝜎ˋˊ = Ͷ͸,ͺͳͺ,ʹͷ = ʹ,ͷ͸.                                                                               
 
ɑɬɨ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɵɦ (ɤ=2,56>1,4).  
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɪɹɠɟɧɢɟ ɫɪɟɡɚ: 
            𝜏˔˓ = ܳк˓𝐹 ,                                                                                                                 ሺ͹ሻ 
 
ɝɞɟ F—ɩɥɨɳɚɞɶ ɫɪɟɡɚ. 
            𝐹 = 𝜋 ∙ 𝐷ସ ∙ ℎ,                                                                                                            ሺͺሻ 




𝜏˔˓ = ܳк˓𝐹 = ʹͷͲͲͲͲͲ,Ͳ͹ʹ = ͵,ͷ ʛПа.                                                                 
 
ɉɪɟɞɟɥ ɜɵɧɨɫɥɢɜɨɫɬɢ ɧɚ ɫɪɟɡ: 
            𝜏଴ ˔˓ = Ͳ,͹ ∙ 𝜏଴ ˓,                                                                                                      ሺͻሻ 
 𝜏଴ ˔˓ = Ͳ,͹ ∙ ͵͸ = ʹ͹,͵ ʛПа.                                                                          
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɪɟɡ: 
 𝐾 = 𝜏଴ ˔˓𝜏˔˓ = ʹ͹,͵͵,ͷ = ͹,ͺ.                                                                                  
 
ɍɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ (ɤ=7,8>1,4).  
Ɋɚɫɫɦɨɬɪɢɦ ɫɟɱɟɧɢɟ Ƚ-Ƚ ɧɚ ɪɢɫɭɧɤɟ 31. ȼ ɷɬɨɦ ɫɟɱɟɧɢɟ ɫɬɜɨɥ ɜɟɪɬɥɸɝɚ 
ɩɨɞɜɟɪɝɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɹɦ ɪɚɫɬɹɠɟɧɢɹ. 
 𝜎𝑝 = ܳк˓𝜋Ͷ ∙ ሺ𝐷ସଶ − 𝐷ଷଶሻ = ʹͷͲͲͲͲ𝜋Ͷ ∙ ሺͲ,ʹ͸͸ଶ − Ͳ,Ͳ͹ͷଶሻ = ʹͷͲͲͲͲͲ,Ͳͷͳ = Ͷ,ͻ ʛ˒а.  
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ: 
 𝐾 = 𝜎଴ 𝑝𝜎𝑝 = ͵ͻͶ,ͻ = ͹,ͻ͸.                                                                                   
 
ɍɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ (ɤ=7,96>1,4).  
Ɋɚɫɫɦɨɬɪɢɦ ɫɟɱɟɧɢɟ Ⱦ-Ⱦ ɧɚ ɪɢɫɭɧɤɟ 31. ȼ ɷɬɨɦ ɫɟɱɟɧɢɟ ɫɬɜɨɥ ɜɟɪɬɥɸɝɚ 




𝜎𝑝 = ܳк˓𝜋Ͷ ∙ ሺ𝐷ଶ − 𝐷ଵଶሻ = ʹͷͲͲͲͲ𝜋Ͷ ∙ ሺͲ,ͳͻͺଶ − Ͳ,ͳ͸ͺଶሻ = ʹͷͲͲͲͲͲ,ͲͲͺ͸ = ʹ͹ ʛ˒а.   
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ: 
 𝐾 = 𝜎଴ 𝑝𝜎𝑝 = ͵ͻʹ͹ = ͳ,ͶͶ.                                                                                     
 
ɍɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ (ɤ=1,44>1,4).  
 
3.2.2 Ɋɚɫɱɟɬ ɲɬɪɨɩɚ ɜɟɪɬɥɸɝɚ ɍȼ-250  
 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɤɪɸɤɟ ɫɨɫɬɚɜɥɹɟɬ Qɤɪ=250 ɤɇ, ɦɚɬɟɪɢɚɥ 
ɲɬɪɨɩɚ – ɫɬɚɥɶ 40ɏɇ2ɆȺ, ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɤɨɬɨɪɨɣ ȼ=108 Ɇɉɚ. 
 
 




ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ: 
R1=252 ɦɦ;                      
R2=120 ɦɦ;                        
C=184 ɦɦ;                          





ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ ɹɜɥɹɸɬɫɹ ɫɟɱɟɧɢɹ I-I ɢ II-II, ɤɨɬɨɪɵɟ ɢ ɛɭɞɟɦ 
ɪɚɫɫɱɢɬɵɜɚɬɶ ɧɚ ɩɪɨɱɧɨɫɬɶ. 
Ɋɚɫɫɦɨɬɪɢɦ  ɫɟɱɟɧɢɟ I-I. ȼ ɷɬɨɦ ɫɟɱɟɧɢɢ ɲɬɪɨɩ ɜɟɪɬɥɸɝɚ ɩɨɞɜɟɪɝɚɟɬɫɹ 
ɧɚɩɪɹɠɟɧɢɹɦ ɢɡɝɢɛɚ ɨɬ ɫɢɥɵ N ɢ ɪɚɫɬɹɠɟɧɢɹ ɨɬ ɫɢɥɵ Ɍ.  
ɇɚɩɪɹɠɟɧɢɟ ɢɡɝɢɛɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 
 𝜎ˋˊ = ܯˋˊ𝑊 ,                                                                                                            
           ܯˋˊ = ܰ ∙ 𝑙,                                                                                                           ሺͳͲሻ 
 
ɝɞɟ l – ɩɥɟɱɨ ɢɡɝɢɛɚ, 
 ܯˋˊ = ܰ ∙ 𝑙 = ͵ͳͳ͸͸ ∙ Ͳ,ʹͺ͹ = ͺͻͶͶ,͸ ʜм,                                                
            ܰ = ܳк˓ʹ ∙ tan 𝛼,                                                                                                     ሺͳͳሻ 




           𝑊 = Ͳ,ͳ ∙ ݀ଷ,                                                                                                          ሺͳʹሻ 
 𝑊 = Ͳ,ͳ ∙ ݀ଷ = Ͳ,ͳ ∙ Ͳ,ͳ͵ʹଷ = ʹ,͵ ∙ ͳͲ−ସ мଷ.                                             
 
ɇɚɣɞɟɦ ɧɚɩɪɹɠɟɧɢɟ ɢɡɝɢɛɚ: 
 𝜎ˋˊ = ܯˋˊ𝑊 = ͺͻͶͶ,͸ʹ,͵ ∙ ͳͲ−ସ = ʹͺ ʛПа.                                                              
 
ɇɚɩɪɹɠɟɧɢɟ ɪɚɫɬɹɠɟɧɢɹ: 
 𝜎𝑝 = 𝑇𝐹 ,                                                                                                                    ሺͳ͵ሻ 
             𝑇 = ܳк˓ʹ ∙ cos 𝛼,                                                                                                         ሺͳͶሻ 
 𝑇 = ܳк˓ʹ ∙ cos 𝛼 = ʹͷͲͲͲͲʹ ∙ Ͳ,ͻ͹ = ͳʹͺͺ͸ͷ,ͻͺ Па,                                                
            𝐹 = 𝜋 ∙ ݀ଶͶ ,                                                                                                              ሺͳͷሻ 
 𝐹 = 𝜋 ∙ ݀ଶͶ = ͵,ͳͶ ∙ Ͳ,ͳ͵ʹଶͶ = Ͳ,ͲͳͶ мଶ,                                                       
 𝜎𝑝 = 𝑇𝐹 = ͳʹͺͺ͸ͷ,ͻͺͲ,ͲͳͶ = ͻ,ʹ ʛ˒а.                                                                  
 




           𝜎𝑝еˊ = 𝜎𝑝 + 𝜎ˋˊ,                                                                                                     ሺͳ͸ሻ 
 𝜎𝑝еˊ = 𝜎𝑝 + 𝜎ˋˊ = ͻ,ʹ + ʹͺ = ͵͹,ʹ ʛ˒а.                                                   
 
Ɉɩɪɟɞɟɥɹɟɦ ɩɪɟɞɟɥ ɭɫɬɚɥɨɫɬɢ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɢ ɢɡɝɢɛɟ: 
 𝜎଴ ˋ = Ͳ,͸ ∙  𝜎В = Ͳ,͸ ∙ ͳͲͺ = ͸Ͷ,ͺ ʛ˒а,                                                    
 𝜎଴ ˓ = Ͳ,͸ ∙  𝜎В = Ͳ,ͷ ∙ ͳͲͺ = ͷͶ ʛ˒а.                                                      
 
Ɍɚɤ ɤɚɤ ɩɪɟɞɟɥ ɭɫɬɚɥɨɫɬɢ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ 0ɪ ɦɟɧɶɲɟ ɩɪɟɞɟɥɚ ɭɫɬɚɥɨɫɬɢ 
ɩɪɢ ɢɡɝɢɛɟ 0ɢ, ɬɨ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ Ʉ 
ɩɪɢɧɢɦɚɟɦ ɜɨ ɜɧɢɦɚɧɢɟ 0ɪ. 
 𝐾 = 𝜎଴ 𝑝𝜎𝑝еˊ = ͷͶ͵͹,ʹ = ͳ,Ͷͷ.                                                                                
 
ɍɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ (ɤ=1,45>1,4). 
 
Ɋɚɫɫɦɨɬɪɢɦ ɫɟɱɟɧɢɟ II-II. ɗɬɨ ɫɟɱɟɧɢɟ ɪɚɫɫɱɢɬɵɜɚɟɦ, ɤɚɤ ɤɪɢɜɨɣ ɛɪɭɫ ɩɨ 
ɮɨɪɦɭɥɟ Ʌɹɦɟ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɧɭɬɪɟɧɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɲɬɪɨɩɚ ɪɚɜɧɨ: 
              𝜎ଵ 𝑚𝑎𝑥 = 𝑞 ܴଵଶ + ܴଶଶܴଵଶ − ܴଶଶ ,                                                                                           ሺͳ͹ሻ 




           𝑞 = ܳк˓ܿ ∙ ݀ ,                                                                                                                 ሺͳͺሻ 
 𝑞 = ܳк˓ܿ ∙ ݀ = ʹͷͲͲͲͲͲ,ͳͺͶ ∙ Ͳ,ͳ͵ʹ = ͳͲ,͵ ʛ˒а.                                                         
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ ɪɚɜɟɧ: 
            𝐾 = 𝜎଴ 𝑝𝜎ଵ 𝑚𝑎𝑥 = ͷͶͳ͸,͵Ͷ = ͵,͵.                                                                                        
 
ɍɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ (ɤ=3,3>1,4). 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
             𝜎ଶ 𝑚𝑎𝑥 = ʹ ∙ 𝑞 ∙ ܴଶଶܴଵଶ − ܴଶଶ ,                                                                                              ሺͳͻሻ 
 𝜎ଶ 𝑚𝑎𝑥 = ʹ ∙ 𝑞 ∙ ܴଶଶܴଵଶ − ܴଶଶ = ʹ ∙ ͳͲ,͵ ∙ ͳͲ଺ ∙ Ͳ,ͳʹͲଶͲ,ʹͷʹଶ − Ͳ,ͳʹͲଶ = ͸ ∙ ͳͲ଺Па,                        
 𝐾 = 𝜎଴ 𝑝𝜎ଶ 𝑚𝑎𝑥 = ͷͶ͸ = ͻ.                                                                                    
 
ɍɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ (ɤ=9>1,4). 
Ɋɚɫɫɦɨɬɪɢɦ ɩɪɨɭɲɢɧɭ ɲɬɪɨɩɚ.  
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɩɪɨɭɲɢɧɭ ɲɬɪɨɩɚ ɬɚɤɠɟ ɩɨ ɮɨɪɦɭɥɟ Ʌɹɦɟ: 
 




𝜎ଵ 𝑚𝑎𝑥 = 𝑞 ∙ ܴଷଶ + ቀ݀ଵʹቁଶܴଷଶ − ቀ݀ଵʹቁଶ = ͻ,ͺ ∙ ͳͲ଺ Ͳ,ͳ͵͸ଶ + ቀ
Ͳ,ͳͳʹ ቁଶͲ,ͳ͵͸ଶ − ቀͲ,ͳͳʹ ቁଶ = ͳ͵,͸ʛПа,  
             𝑞 = ܳк˓ʹ ∙ ݀ଵ ∙ ܾ ,                                                                                                        ሺʹͳሻ 
 𝑞 = ܳк˓ʹ ∙ ݀ଵ ∙ ܾ = ʹͷͲͲͲͲʹ ∙ Ͳ,ͳͳ ∙ Ͳ,ͳͳͷ = ͻ,ͺ ʛПа,                                              
 𝐾 = 𝜎଴ 𝑝𝜎ଵ 𝑚𝑎𝑥 = ͷͶͳ͵,͸ = ͵,ͻ͹.                                                                           
 
ɍɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ (ɤ=3,97>1,4). 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 
          𝜎ଶ 𝑚𝑎𝑥 = ʹ ∙ 𝑞 ∙ ቀ݀ଵʹቁଶܴଷଶ − ቀ݀ଵʹቁଶ = ʹ ∙ ͻ,ͺ ∙ ͳͲ଺ ∙ ቀ
Ͳ,ͳͳʹ ቁଶͲ,ͳ͵͸ଶ − ቀͲ,ͳͳʹ ቁଶ = ͵,ͺ ʛ˒а, 
 𝐾 = 𝜎଴ 𝑝𝜎ଶ 𝑚𝑎𝑥 = ͷͶ͵,ͺ = ͳͶ,ʹ.                                                                               
 







 3.3 ȼɵɜɨɞɵ  
 
ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɛɵɥɨ ɩɨɤɚɡɚɧɨ ɩɨɷɬɚɩɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɟɪɬɥɸɝɚ 
ɧɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. Ⱦɥɹ ɧɚɱɚɥɚ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɜɬɭɥɤɢ ɨɛɪɚɡɭɸɳɢɟ 
ɥɚɛɢɪɢɧɬɧɨɟ ɭɩɥɨɬɧɟɧɢɟ, ɞɚɥɟɟ ɤɨɪɩɭɫ ɩɨɜɨɪɨɬɧɨɝɨ ɭɡɥɚ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɞɟɬɚɥɢ. ȼɫɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɜɵɩɨɥɧɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ. 
Ⱦɚɥɟɟ ɛɵɥ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɷɥɟɦɟɧɬɨɜ ɜɟɪɬɥɸɝɚ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɜɟɞɶ ɷɬɨɬ 
ɩɨɤɚɡɚɬɟɥɶ ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɜ ɟɝɨ ɪɚɛɨɬɟ. ȼ ɯɨɞɟ ɪɚɫɱɟɬɨɜ ɛɵɥɨ ɞɨɤɚɡɚɧɨ, ɱɬɨ  


























 ȼ ɯɨɞɟ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɜɟɪɬɥɸɝ ɛɭɪɨɜɨɣ ɭɫɬɚɧɨɜɤɢ. ȿɝɨ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ, ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɢɟ. Ȼɵɥɚ 
ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ ɩɨɜɵɲɟɧɢɹ ɟɝɨ ɞɨɥɝɨɜɟɱɧɨɫɬɢ. ɉɨɫɥɟ ɱɟɝɨ ɧɚɣɞɟɧ ɭɡɟɥ ɫ 
ɩɨɧɢɠɟɧɧɵɦɢ ɞɨɥɝɨɜɟɱɧɨɫɬɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɧɹɬɨ 
ɪɟɲɟɧɢɟ ɨ ɟɝɨ ɡɚɦɟɧɟ ɧɚ ɩɨɜɨɪɨɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɜɵɩɨɥɧɹɸɳɟɟ ɬɟ ɠɟ ɮɭɧɤɰɢɢ, 
ɧɨ ɢɦɟɸɳɟɟ ɛɨɥɶɲɨɣ ɫɪɨɤ ɫɥɭɠɛɵ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɞɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɚɠɧɵɦ 
ɷɥɟɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɜɬɭɥɤɚ, ɨɛɪɚɛɨɬɚɧɧɚɹ ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ ɫɬɟɧɞɟ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɫɟɪɩɟɧɬɢɧɢɬɚ, ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɨɧɢ ɨɛɪɚɡɭɸɬ ɥɚɛɢɪɢɧɬɧɨɟ 
ɭɩɥɨɬɧɟɧɢɟ. ɋɟɪɩɟɧɬɢɧɢɬ ɨɛɪɚɡɭɟɬ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɳɢɬɧɵɣ ɫɥɨɣ, ɤɨɬɨɪɵɣ 
ɧɟ ɫɯɜɚɬɵɜɚɟɬɫɹ ɢ ɢɦɟɟɬ ɧɢɡɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ. Ⱦɥɹ ɦɨɞɟɪɧɢɡɚɰɢɢ 
ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɜɟɪɬɥɸɝ ɍȼ-250. Ȼɵɥɢ ɩɪɨɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɧɚ ɩɪɨɱɧɨɫɬɶ 
ɨɫɧɨɜɧɵɯ ɞɟɬɚɥɟɣ ɜɟɪɬɥɸɝɚ. ȼ ɢɬɨɝɟ ɦɵ ɩɨɥɭɱɚɟɦ ɜɟɪɬɥɸɝ ɫ ɩɨɜɵɲɟɧɧɨɣ 
ɞɨɥɝɨɜɟɱɧɨɫɬɶɸ, ɬɚɤ ɤɚɤ ɱɚɫɬɨ ɫɦɟɧɹɟɦɵɣ ɭɡɟɥ ɛɵɥ ɡɚɦɟɧɟɧ ɧɚ ɭɡɟɥ ɧɨɜɨɣ 

















ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
 
 1. Ʉɚɜɟɪɡɢɧ ɋ. ȼ. Ʉɭɪɫɨɜɨɟ ɢ ɞɢɩɥɨɦɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɨ 
ɝɢɞɪɨɩɪɢɜɨɞɭ ɫɚɦɨɯɨɞɧɵɯ ɦɚɲɢɧ: ɍɱɟɛ. ɩɨɫɨɛɢɟ. – Ʉɪɚɫɧɨɹɪɫɤ: ɉɂɄ 
«Ɉɮɫɟɬ», 1997. – 384 ɫ. 
 2. Ɇɚɤɚɪɨɜ Ƚ. ȼ. ɍɩɥɨɬɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. ɂɡɞ. 2- ɟ, ɩɟɪɟɪɚɛɨɬ. ɢ ɞɨɩ. 
Ʌ., «Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ» (Ʌɟɧɢɧɝɪɚɞɫɤɨɟ ɨɬɞɟɥɟɧɢɟ), 1973. 232 ɫ. 
 3. ɍɩɥɨɬɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɝɨɪɧɵɯ ɦɚɲɢɧ ɢ ɤɨɦɩɥɟɤɫɨɜ. ɋɨɪɨɤɢɧ Ȼ. 
ɂ., ɋɨɤɨɥɨɜ Ⱥ.  ɇ. ɂɡɞ-ɜɨ «ɇɟɞɪɚ», 1969, ɫɬɪ. 128. 
 4. ɋɩɪɚɜɨɱɧɢɤ ɤɨɧɫɬɪɭɤɬɨɪɚ – ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɹ: ȼ 3ɬ. Ɍ. 1. – 8-ɟ ɢɡɞ., 
ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. ɉɨɞ ɪɟɞ. ɂ. ɇ. ɀɟɫɬɤɨɜɨɣ. -Ɇ.: Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 2001. – 920 
ɫ.: ɢɥ. 
 5. ɉɪɨɧɢɤɨɜ Ⱥ.ɋ. ɉɚɪɚɦɟɬɪɢɱɟɫɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɦɚɲɢɧ: ɧɚɭɱɧɨɟ 
ɢɡɞɚɧɢɟ, - Ɇ.: Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 2003. – 592 ɫ. : ɢɥ.  
 6. Ɇɚɤɭɲɤɢɧ Ⱦ.Ɉ. Ⱦɢɚɝɧɨɫɬɢɤɚ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɟɮɬɟɝɚɡɨɜɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ: ɍɱɟɛ. ɩɨɫɨɛɢɟ / Ʉɪɚɫɧɨɹɪɫɤ.: ɂɉɐ ɄȽɌɍ, 2002. 142 ɫ.  
 7. Ȼɭɹɧɨɜɫɤɢɣ ɂ.Ⱥ., Ɏɭɤɫ ɂ.Ƚ., ɒɚɛɚɥɢɧɚ Ɍ.ɇ. Ƚɪɚɧɢɱɧɚɹ ɫɦɚɡɤɚ: 
ɷɬɚɩɵ ɪɚɡɜɢɬɢɹ ɬɪɢɛɨɥɨɝɢɢ: Ɇɨɧɨɝɪɚɮɢɹ.- Ɇ.: Ƚɍɉ ɂɡɞ-ɜɨ «ɇɟɮɬɶ ɢ ɝɚɡ» ɊȽɍ 
ɧɟɮɬɢ ɢ ɝɚɡɚ ɢɦ. ɂ.Ɇ. Ƚɭɛɤɢɧɚ, 2002.- 230 ɫ. 
 8. ɉɪɨɬɚɫɨɜ ȼ.ɇ., ɋɭɥɬɚɧɨɜ Ȼ.Ɂ., Ʉɪɢɜɟɧɤɨɜ ɋ.ȼ. ɗɤɫɩɥɭɚɬɚɰɢɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧ ɢ ɧɟɮɬɟɝɚɡɨɞɨɛɵɱɢ. ɉɨɞ ɨɛɳ. ɪɟɞ. ȼ.ɇ. 
ɉɪɨɬɚɫɨɜɚ: ɍɱɟɛ. ɞɥɹ ɜɭɡɨɜ. – Ɇ.: ɈɈɈ «ɇɟɞɪɚ-Ȼɢɡɧɟɫɰɟɧɬɪ», 2004. – 691 ɫ.: 
ɢɥ.  
 9. ɋɚɦɨɯɜɚɥɨɜ Ɇ. Ⱥ. Ɇɨɧɬɚɠ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɛɭɪɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: 
ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ/ Ɇ. Ⱥ. ɋɚɦɨɯɜɚɥɨɜ; Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ. 
– Ɍɨɦɫɤ: ɂɡɞ-ɜɨ Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ, 2010. – 312 ɫ. 
 10. ɇ. ɋ. Ȼɢɥɚɲ. ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɭɪɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  ɢ 
ɢɧɫɬɪɭɦɟɧɬɚ: ɋɛɨɪɧɢɤ/ ɇ.ɋ. Ȼɢɥɚɲ; Ⱦɉ «ɉɇȽȽ» - ɝ. ɉɨɥɬɚɜɚ, 2005. -443ɫ. 
 11. ȼɟɪɬɥɸɝ: ɩɚɬ. 2425951 Ɋɨɫ. Ɏɟɞɟɪɚɰɢɹ: Ȼɚɤɚɧɨɜ ɘ. ɂ, ɋɵɱɢɤɨɜ Ⱥ. 
ȼ., Ʉɨɛɟɥɟɜɚ ɇ. ɂ., Ƚɟɪɚɫɶɤɢɧ ȼ. Ƚ.; ɡɚɹɜɢɬɟɥɶ ɢ ɩɚɬɟɧɬɨɨɛɥɚɞɚɬɟɥɶ Ɉɛɳɟɫɬɜɨ 
78 
 
ɫ ɨɝɪɚɧɢɱɟɧɧɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ "Ƚɚɡɩɪɨɦ ɬɪɚɧɫɝɚɡ-Ʉɭɛɚɧɶ".-№ 
2009137723/03; ɡɚɹɜɥ. 2009-10-12; ɨɩɭɛɥ. 10.08.2011, Ȼɸɥ. №22. 
 12. ȼɟɪɬɥɸɝ: ɩɚɬ. 2011786 Ɋɨɫ. Ɏɟɞɟɪɚɰɢɹ: ɉɪɢɳɟɩɚ ɋ. Ⱥ.; ɡɚɹɜɢɬɟɥɶ ɢ 
ɩɚɬɟɧɬɨɨɛɥɚɞɚɬɟɥɶ Ⱥɤɰɢɨɧɟɪɧɨɟ ɨɛɳɟɫɬɜɨ ɨɬɤɪɵɬɨɝɨ ɬɢɩɚ "ɍɪɚɥɶɫɤɢɣ ɡɚɜɨɞ 
ɬɹɠɟɥɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ". ɡɚɹɜɥ. 1991-07-22; ɨɩɭɛɥ. 30.04.1994. 
 13. ȼɟɪɬɥɸɝ: ɩɚɬ. 2116430 Ɋɨɫ. Ɏɟɞɟɪɚɰɢɹ: ɉɪɨɯɨɪɨɜ ȼ. ɉ.; ɡɚɹɜɢɬɟɥɶ ɢ 
ɩɚɬɟɧɬɨɨɛɥɚɞɚɬɟɥɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɴɟɞɢɧɟɧɢɟ «ɋɟɜɟɪɧɨɟ 
ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ». ɡɚɹɜɥ. 1996-07-01; ɨɩɭɛɥ. 27.07.1998. 
 14. ȼɟɪɬɥɸɝ: ɩɚɬ. 2204687 Ɋɨɫ. Ɏɟɞɟɪɚɰɢɹ: ɇɟɠɟɥɶɫɤɢɣ Ⱥ. Ⱥ., Ƚɨɥɭɛɟɧɤɨ 
ȼ. Ⱦ., Ɋɹɛɨɤɨɧɶ ɋ. Ⱥ.; ɡɚɹɜɢɬɟɥɶ ɢ ɩɚɬɟɧɬɨɨɛɥɚɞɚɬɟɥɶ Ɉɬɤɪɵɬɨɟ ɚɤɰɢɨɧɟɪɧɨɟ 
ɨɛɳɟɫɬɜɨ "ɇɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɴɟɞɢɧɟɧɢɟ "Ȼɭɪɟɧɢɟ". ɡɚɹɜɥ. 2001-04-
02; ɨɩɭɛɥ. 20.05.2003. 
 15. Ɇɟɬɨɞ. ɭɤɚɡɚɧɢɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ / Ɍ.ȼ. Ȼɨɛɵɥёɜɚ. 
– ɍɯɬɚ: ɍȽɌɍ, 2010. – 30 ɫ. 
 
  
 
  
 
